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INTRODUCTION. 


The use of American black-walnut timber for various products. 
began in early colonial times. Probably its first extensive use was 
for fence rails, for which it was chosen because it was easy to split 
and resisted decay. Much of it was cut for fuel. Large quantities: 
of black walnut, which prefers rich agricultural land, were wasted 
in clearing for cultivation. In the eighteenth century it was a favor- 
ite wood for furniture, and was one of the two native woods (wild 
cherry being the other) best adapted for fine cabinetwork. It was 
also highly valued for gunstocks. The excellent stands in the fertile 
valleys of eastern Pennsylvania, which furnished wood of a rich 
dark color that was well liked, were the main source of supplies. 

During the first haif of the nineteenth century there was a gradual 
increase in the use of walnut, which was manufactured mainly into 
furniture in eastern factories. In this period the region of the Ohio 
River basin became the chief source of supply. 

From 1860 to 1880 the demand for walnut grew tremendously, 

because of its use for rifle stocks during the Civil War, and also be- 

cause of its popularity for making furniture. The maximum wal- 

nut production was reached about 1875, when it is estimated that the 
7434°_29 
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total cut was approximately 125,000,000 board feet. During this 
period a large part of the walnut timber was removed from the region 
east of the Wie eee River. 

The past six years have seen a seyeat in the wainut-furniture 
in pee y. and large amounts of the wood have been ealied for. The 

eatest use of this timber recently, however, has been for rifie stocks 
Rta airplane propellers for the Great War. On account of the un- 
precedented demand for walnut for these uses, the sawmill cut in 
1918 was about 100,000,000 beard feet. The entire country was 
searched for available material, and even small and defective trees 
that had been considered unfit for lumber were taken 

Walnut has never been pientiful ed the sense that large amounts 
of the timber were available in any. one locality. its scattered 
growth is the reason for this. The oo ustion of the available sup- 
ply has been repeatedly announced. Nevertheless, during the war 
large supplies were discovered tha at no one thought existed, and 
many lots of large-sized trees were found that were equal in quahty 
to those of the ee when walnut was most popular. The annual 
cut of wainut timber is comparatively smail, but a fairly steady sup- 
ply is available because of the wide distribution of the tree. 

Black walnut (/uglans nigra Linn.) is a very near relative of the 
Circassian walnut (/. regia Linn.) of the Old World, which is 
highly prized as a cabinet wood. it is aiso closely related to the but- 
ternut (/. cinerea Linn.) of eastern United States. This last wood 
is less valuable, however, than the black walnut. There are two 
other walnuts native to the United States. These are the Mexican 
walnut (/. rupestris Engelm.) and California walnut (/. californica 
Wats.)}. These two species grow in southwestern United States. The 
timber_is of littie Importance even locally, and the trees are usually 
less than 12 inches in diameter, with a clear leneth of trunk ordi- 
narily not more than 8 to 10 feet. 

This bulletin deals with the characteristics, preperties, uses, manu- 
facture, and market values of black-walnut wood, and particularly 
liscusses the uses for which walnut is best adapted. 


feos 


PROPERTIES OF TRE WOOD. 
GENERAL APPEARANCE. 


The heartwood of black walnut is light brown to darx brown or 
chocolate-brown. The sapwood is nearly white. In forest-grown 
trees the heartwood is generally a rich chocolate-brown. The sap- 
wood is narrow in such trees, usually 1 inch wide or less. In open- 
growth trees the heartwood is lighter in color; the sapwood grows 


to about 3 inches in width, and is white or discolered to yellowish or 
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purplish brown. The annual rings of growth are usually broad and 
are marked off from each other by the presence of many pores at 
the beginning and a somewhat dense growth at the end of each 
annual ring, as well as by a fine light-colored line between adjacent 
rings. This contrast between the growth rings is especially marked 
on tangential cuts and gives a somewhat coarse figure to the wood. 
The pores are compartively large and in cross sections easily visible 
to the naked eye; they appear as fine dark and generally short lines 
over the entire longitudinal surface. Figured wood is in demand for 
different kinds of finish. Its handsome effect is often preduced by 
dark-colored streaks or alternate stripes of lighter and darker 
shades. The striped figure in quartered stock is caused by the 
alternate light and dark shades of the growth rings. Another kind 
of figure is that formed by the wavy or curly grain which is found 
near a knot or other defect. Abnormal or irregular growths, crooks, 
forks, and twists produce a special figure in the wood. Highly 
figured walnut, with a great variety of design, is cut from the walnut 
burl—an abnormal growth of wood tissue. 


PHYSICAL AND MECHANICAL PROPERTIES. 


Black-walnut wood is heavy, hard, strong, and stiff. It is easy 
to split, has good shock-resisting ability, shrinks moderately in 
seasoning, is susceptible of a good polish, and takes paint, stain, and 
other finishes exceedingly well. 

The results of certam Forest Service experiments on black wainut 
tested green are shown in Table 1 in comparison with oak. The 
strength values of the green wood are considered the best basis for 
comparison. Walnut compares still more favorably with oak when 
their dry weights are taken into consideration. For instance, black 
wainut, which has a dry weight of 85 per cent of the dry weight of 
oak, has shock-resisting ability 27 per cent greater and strength 
in bending 14 per cent greater than that of oak. ‘As to strength in 
compression parallel to the grain, walnut rates 21 per cent higher, 
and in stiffness 14 per cent more. ‘The shearing strength of walnut 
is only slightly less than that of oak. The hardness values of wal- 
nut and oak are in the same proportion to each other as their specific 
eravities—85 per cent. As to strength in compression perpendicular 
to grain, walnut has a lower value than oak. The shrinkage of 
black walnut in volume is less than that of oak, which is about 16 
per cent. Shrinkage in the radial direction is about the same in 
beth woods; but in the tangential direction the shrinkage of black 
walnut is less than that of oak. The ratio of radial to tangential 
shrinkage is much less in black walnut than in oak. In weight, and 
likewise in dimension, walnut changes slowly with changes in 
atmospheric conditions. 
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Black walnut is straight-grained, easily worked with tools, is not 
liable to warp and check or to shrink and swell to any considerable 
extent after it has been seasoned, and glues well. These qualities 
udd greatly to its value as a cabinet wood. ‘Table 2 shows the prop- 
erties of various cabinet woods in comparison with walnut as a basis. 
These:are composite values (excepting those of weight and shrink- 
age), each being based on several different kinds of tests. The data 
show that walnut compares favorably with white and red cak in 
strength as a beam or post, in shock-resisting ability, and in stiff- 
ness. The hardness of walnut, however, is less than that of oak. in 
shock-resisting ability and stiffness birch is superior to walnut, 
although the two woods are about equivalent in strength. Birch is 
not so good in holding its shape after it is seasoned, and is also more 
liable than walnut to be cross-grained. Sweet birch is harder than 
walnut, and yellow birch is softer. Red gum ranks much lower than 
walnut in respect to these different properties. Oak and birch have 
ereater dry weights than walnut, while red gum is lighter. All of 
the native cabinet woods listed have greater shrinkage values than 
walnut, with the exception of the radial shrinkage of oak and red 
eum. The volumetric shrinkage values of these woods are consider- 
ably greater than those of walnut. Walnut, therefore, compares very 
favorably with our other native cabinet woods in regard to these 
basic properties. 


TABLE 2.—Properties of various cabinet woods, compared with black walnut. 
Black walnut=100. 


. 


| Shrinkage (from green 
| to oven-dry condi- 


Strength Shock- Specific tion based on volume 
asa | resist-| Stiff- | Hard- Be poy when green). 
beam | ing | ness. | ness. vos Y) : 
| OF Post. (ability. weight. ae es 
7 Radiaiiiesss: 
ume. | | gential 
White oak (Quercus alba)..-......--- | 92 | 98 92 125 114 141 100 | 127 
Red oak (Quercus rubra)...-...-----| 84 | 99 88 111 108 127 74 147 
Sweet birch (Betula lenta)........... | 98 | 115 Iii 113 114 134 119 107 
Yellow birch (Betula lutea)........-.| 99 | 124 109 93 107 150 | 140 12 
Red gum (Liquidambar styraciflua) -.| 76 | 78 84 67 86 134 98 139 
True mahogany (Central America) | 
(Swietenia mahagoni)............-.| 95 | 68 87 SO 87 | 70 67 68 


Nove.—The relative-strength figures given in the first four columns of this table are based on comvosite 
values, each of which is a combination of several] different kinds of tests. F 

The true mahogany of Central America, listed in the table, shows 
a slightly lower value than walnut in strength as a beam or post. 
In stiffness and hardness it is much lower. Its shock-resisting abil- 
ity is far below that of walnut. The amount of shrinkage in Cen- 
tral American mahogany is much less than in any of the native cabi- 
net woods listed. The relation between volumetric, radial, and tan- 
gential shrinkage is about the same as for walnut. 


~ 
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STRUCTURE. 

- Black walnut is classed as a diffuse-perous woed, the pores be- 
ing scattered throughout the annual-growth ring. These pores are 
comparatively —— m size and easily visible to the naked eye. espe- 
cially in the spring wood, and they gradually decrease in size toward 
the outer portion of each annual ring. ‘Tyloses are present but do 
not completely fill the pores. The large pores of the spring wood 
sometimes give the appearance of a ring-porous arrangement. 
Plates I, ee and Iii show the structure of the wood in cross section 
at different magnifications. The pith rays are narrow and can not 
be seen without the aid of a hand lens. The structure of butternut 
wood closely resembles that of black walnut, but the wood of the 
former may be distinguished from the wood of the latter by its light 
chestnut-brown color. 


INSECT AND FUNGUS ATTACK. 


Black-walnut timber is largely free from insect and fungus attack 
in the tree, log. lumber, and finished product. Thrifty trees are 
generaliy sound. If the trees are very limby and are found on poor 
scils where growth is less vigorous, decay often gains access, through 
knots, to the interior of the tree trunk. A heart rot sometimes at- 
tacks the central portion of the trunk at the butt. This is called 
red butt rot and is most often feund in the northeastern section of 
the area of distribution. It is especially prevalent in trees originat- 
ing from spreuts, the fungus making entrance from the stump of the 
original tree as it rots away. paene white grubs also often gain 
access to the butt; and generally burrow out a small portion only. 
Injury from these agencies does not usually cause a loss of more than 
Pte Ss Feet of the merchantable leneth at the butt, although occa- 
sionally it may extend the entire length of the log. A more serious 
fungus attack than the red butt rot is a white top rot which is found 
mostly on the walnut ef the southwestern area. This rot often ex- 
tends over the greater part of the entire merchantable length of the 
tree, and often renders a log unsuitable for manufacture imto either 
lumber or veneer, on account of the discoloration of the wood caused 
by the fungus attack. 

Defective trees and logs are often attacked by small larve which 
leave what are called “pin holes.” Such an attack often causes 
black streaks in the wood, and this damage-unfits it fer use on the 
face of veneered panels. In general, western: timber suffers more 
than eastern timber from such attacks. 

Walnut suffers little injury from fungi or insects either in the 
lumber or in the finished product. Green lumber or lumber partly 
dried is subject to fungus attack, but there is little liability of injury 
if ordinary care is taken. 
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SUPPLY. 
RANGE. 


The black-walnut tree grows naturally over a large area extending 
from southwestern New England to central Nebraska, Kansas, Okla- 
homa, and Texas. The limits of its distribution are shown in figure 
1. Within the limits of its range, however, there are regions un- 
favorable to its growth where i is almost unknown. Black walnut 
grows best on soil that is rich, moist, and deep, but not wet. It is, 


therefore, not generally found on the higher elevations throughout 
its range, nor on wet bottom lands, but in moist coves, on fertile hill- 
sides, and on the well-drained soil of valleys and bottom lands. A 
limestone soil or sandy loam containing a large quantity of humus, 
overlying a deep subsoil of gravel, with a sufficient water supply, 
furnishes ideal conditions for growth. West of the Mississippi the 
walnut is confined generally to river valleys and moist situations, 
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‘The region throughout which black walnut is found in sufficient 
quantities for commercial exploitation is much more restricted (fig. 
2). This region excludes the following areas embraced within its: 
potanical range: Practically all of New York; the greater part of 
Pennsylvania, chiefly the mountainous and the northern portion; 
nearly all of New Jersey and Delaware; all but the central part of 
Maryland; southeastern Virginia, all but the western portion of 
North Carolina, and the regions of relatively high altitude in those 
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Fie. 2—The area of primary commercial importance indicates in a general way where 
walnut is found in comparatively large quantities. The area of secondary commerciai 
importance includes the region where it generally cccurs in quantities large enough for 
commercial exploitation. 


States (as also of West Virginia); practically all of the area in- 
cluded in the other Atlantic and Gulf States; southern Arkansas, 
and parts of other States on the border of its botanical range. 
Throughout the commercial range indicated walnut is, of course, 
net everywhere found, as, for instance, on barren soils, the high 
ridges of Tennessee and North Carolina, and the low bottom lands. 
On the other hand, in the montainous sections of Virginia and West 
Virginia, where it is shown to be unimportant, many rich coves and 


fertile valleys contain profitable stands. of excellent walnut timber. 
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The area of: principal or primary commercial importance is also 
indicated in figure 2. This area excludes the mountainous high- 
altitude region of eastern United States, the region east of those 
mountains, Texas, Wisconsin, Michigan, and parts of. States whose 
remaining area is within its principal commercial! range. 


SUPPLY OF TIMBER IN DIFFERENT REGIONS. 


Table 3 gives the estimated amounts of standing black-walnut 
timber, by States and groups of States, for trees 12 inches and over 
in diameter at breast height. This estimate is based on available 
data from various sources, and is subject to revision as more definite 
data are obtained. The amount of timber available for commercial 
uses is, of course, considerably less than this, because many walnut 
logs less than 14 inches in diameter at the small end are not mer- 
chantable. Moreover, much of the timber included in the estimate 
is in small amounts too scattered to warrant its removal. A very 
large part of it is also inaccessible under present conditions; however, 
as conditions change, timber formerly inaccessible becomes accessible. 
Any statement, therefore, as to amounts available is mere conjecture. 


TABLE 3.—Hstimated ainounts of standing walnut, by States. 


[Trees 12 inches and ovcy in diamcter, breast hich.] 
=e mounts Aouns 
in millions pe aha es in millions } 
State. of board | Potals, by State. of board | >otals, by 
feet, log regions. feet, log regions. 
seale. scale. 
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The locations from which walnut timber has been recently ob- 


tained are given in figure 3. 


This figure shows graphically the wal- 


nut timber that had been purchased by milis cutting gunstock blanks, 
and which was in the woods and at sidings at the time of the sioning 
of the armistice. 

ILLINOIS-MISSOURI-IOWA REGION. 


¥ 


Estimates of standing walnut timber eredit the Tlinois-Missouri- 
Iowa region with approximately 30 per cent of the total. 


[Estimated stand, 246 million feet.] 
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It seems probable that the stand of walnut in this region 


was originally inferior to the Ohio and Indiana stand; but on account 
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of the exploitation bemg more recent and the timber being relatively 
inaccessible, the best supples are now located im Lbnois, Missouri, 
and Iowa. This region is, on the whole, fairly well adapted for the 
growth of walnut, which is quite generally distributed throughout 
the section, except on the poorer and drier upland soils and low, wet 
bottom lands. The best timber is to be found on land that has never 
been cleared for cultivation. 

The principa! walnut area in this region comprises southern Lowa 
and northern and central Missouri. In Towa, walnut is found in. 
commercial quantities principally along the streams. On the higher 
elevations in the northeastern part of the State merchantable trees 
are rarely seen. Southeastern Lowa was one of the most important 
sources of walnut timber during the war. There are still many val- 
uable stands in the southern and southeastern parts of the State, 
chiefly on broad river bottoms where the soil is not too moist. 
Missouri is by far the banner State in respect to the total amount of 
standing walnut timber. It is said that walnut is found growing 
along the streams in every county. In northern Missouri, black wal- 
nut is confined principally to the alluvial soils adjacent to the 
streams, where the deep moist loams maintain some excellent stands. 
Central Missouri is also an important walnut region, especially in 
the western part, where there are comparatively heavy stands of wal- 
nut continuous with those of eastern Kansas. In the Ozark regioa 
of southern Missouri the walnut growth is confined to the lower ele-. 
vations, principally to the deep moist soil of the stream courses. In 
such locations it attains large size, and in the aggregate there is a 
large amount of excellent walnut timber in the Ozark region, al- 
though much of the best has been removed. ‘The low bottom lands 
of the southeastern portion of the State do not generally contain 
walnut in commercial amounts. 

In northern Hlinois, and particularly in the northeastern portion, 
there is comparatively little walnut. There is also very little on the 
low bottom lands of the southern portion. The principal supply is 
located in an east and west belt occupying the middle third oi the 
State. Here it is confined largely to moist situations. _ 

The walnut timber in the Ilinois-Missouri-lowa region does not. 
in general, grow so large as that of Ohic and Indiana. Nevertheless, 
as it has been culled less extensively than that farther east, the gen- 
eral run of the timber is probably as good as the average or better. 


KENTUCKY-TENNESSEE-NORTH CAROLINA REGION. 
[Estimated stand, 141 million feet. ] 
The presence of comparatively large supplies of walnut timber 


in Kentucky, Tennessee, and North Carolina is due in large part to 
the relative inaccessibility of the region. The best timber is now 
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probably in the mountainous areas of eastern Kentucky and Ten- 
nessee and western North Carolina, where it grows to large size in 
moist coves and in the rich soil of creek bottoms and valleys. Along 
the streams, however, the largest timber has been taken, and the 
small coves are now, as a rule, the best sources. On the slopes of the 
ridges, where the soil is deep, moist, and loamy, particularly on the 
north slopes, are supples of walnut, but the trees seldom grow te 
large size there. At the higher altitudes and on the ridges, where 
the soil is poor and lacking in moisture, the trees are smail and 
defective. Over a large part of the mountainous region the walnut 
has been removed in the process of lumbering for such species as 
yellow poplar, with which it is generally associated in this region. 
in former yeais, because of the large size to which the trees in 
thrifty stands in this section generally attain, it was the practice to 
take only the very large timber. As a consequence many trees of 
good size have been found in recent years. Throughout the large 
timbered areas of the mountains the walnut is so scattered that it is, 
as a rule, impracticable to log the walnut alone. Eistimates made by 
the United States Forest Service of mountain timber in this area 
show an approximate stand of 28 board feet of walnut to the acre 
in virgin timber and 4 feet to the acre on cut-over lands. As a rule, 
herefore, the walnut timber of the mountain region will become 
available only as it is released by general timbering operations. 
There are many comparatively small agricultural areas scattered 
throughout this mountain section in which walnut occurs as a shade 
or field tree or mixed with other hardwood timber. Im such locali- 
ties, however, the most valuable trees have usually been culled out. 
Outside of the western portion of North Carolina, walnut is not 
of frequent occurrence in this State. Immediately to the east of the 
more mountainous section there was formerly much walnut timber 
on good soils, but this has been very largely removed as the country 
became populated, and merchantable trees are now infrequent. 
There are considerable amounts of walnut in Kentucky and Ten- 
nessee north and west of the mountainous regions. Throughout cen- 
tral Tennessee there is a great deal of walnut scattered over the 
agricultural lands. Many of the trees are, however, smal] and de- 
fective, for the most desirable ones have been cut out. It is esti- 
mated that only about 16 per cent of the stand in the entire State of 
Kentucky is located in the western half, and this is nearly all in the 
west central part. There is little in the western third of the 
tate. In central Kentucky there is a very large area in which wal- 
nut grows in quantity, principally in fertile sections of the blue- 
erass region in the east central part of the State. Much wainut 
has been obtained from this section in past years on account of its 
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accessibility, and, although the supply has been greatly diminished, 
there are still stands of merchantable walnut to be had here. Prob- 
ably the best available supplies in this part of the State are located 
in southeast central Kentucky, in localities far from the railroad, 
whence a haul of 15 to 20 miles or. more is necessary. in eastern 
Kentucky, in the territory drained by the Big Sandy River, there is 
a good supply of- walnut, but it is difficult to get it out because of 
lack of roads and on account of the roughness of the country. in 
the rugged southeastern part of the ae in fertile, moist. valleys, 
there are supplies of good quality. On mining ena in this area, 
which have not been cleared, there is considerable walnut. ‘The.cost. 
of logging in that kind of “nue is naturally very high. The low- 
lands of western Kentucky and Tennessee are not so well adapted to 
the growth of walnut, and only small amounts are found there. 


OHIO-INDIANA REGION. 


[Estimated stand, 107 million feet.] 


The Ohio-Indiana region, which now stands third in importance, 
held first rank in lumber production for several years prior to 1914. 
It is remarkable that a region which has yielded so much walnut 
and which is so largely given over to agriculture should still contain 
such large amounts of this timber. : 4 

In Indiana, walnut is quite generally distributed over the entire 
State, but is most plentiful throughout the central portion. It is not 
important in the northwestern part of the State; and in the south- 
ern portion, which is somewhat rugged, it is confined to fertile val- 
leys and slopes. Over a large part of the State, in which there are 
extensive areas of purely agricultural land, walnut trees, as well as 
other timber trees, have largely disappeared, except for a shade 
tree here and there, or a small patch of woodland, which the agricul- 
turalist has spared. Aiong streams and in moist, fertile gullies 
throughout the State: walnut is somewhat common. Such trees as 
are found, however, are more often small or otherwise not merchant- 
able. That Indiana for a good many years continuously produced 
large supphes of walnut is accounted for by the fact that the species 
was distributed almost everywhere on good lands. 

In Chio, walnut is found generally except in the extreme northern 
part. The extreme western part of the State is fairly level and 
unbroken, and is almost entirely agricultural land similar to that 
in central Indiana. In consequence, the walnut and other timber 
has been very largely removed. The central, southern, and eastern 
portions, which are rougher, have the greatest amounts. Of these 
three sections, the central part, being the most settled, has the least. 
- Over a large part of the extreme southern portion, the land is not 
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suitable for the growth of walnut, but in fertile sections and valleys 
there is much walnut available. - The eastern portion of Ohio is m 
general very rolling, and this area has the largest amounts. There 
is much nonagricultural land here among the hills and valleys. 
Fertile, moist slopes and valleys contain some excellent stands of 
the best quality of forest-growth walnut. In northeastern Ohio 
the walnut is scattered, is generally below the average in size, is 
likely to be Lhmby, and shows a large proportion of one-log trees. 


ARKANSAS-OKLAHOMA-TEXAS. REGION. 


[Estimated stand, 101 million feet. | 


Walnut is of commercial importance in the Arkansas-Oklahoma- 
Texas region principally in eastern Oklahoma, northwestern Ar- 
kansas, and northeastern Texas. It is generally confined to fertile, 
moist locations along the streams, but avoids the low, wet bottom 
lands. The best walnut has been removed from this region, except 
in the rough, inaccessible areas, and these are chiefly in Arkansas. 

The greater part of the walnut in Arkansas lies in the Ozark 
region north of the Arkansas River. Throughout this region there 
are many valleys which have a rich, moist, deep, loamy soil. In such 
valleys and on moist hillsides there are good stands of walnut of 
large size. ‘The forest-growth walnut of this region is said to yield 
a higher percentage of clear material than that from farther north 
in lowa and Missouri, which is largely open growth. <A considerable 
amount of walnut is said to have been taken out of the northwest 
corner of Arkansas in recent years. 

In Oklahoma and Texas the walnut is voneralliy very limby and 
defective. In Oklahoma the best walnut is found on the fertile allu- 
vial souls of the bottom lands, along the stream courses of the north- 
eastern and east central parts of the State. Practically all of the 
desirable black walnut in the State is found east of the ninety- 
seventh meridian, principally along the Arkansas, Verdegris, Cana- 
dian, and Red Rivers. The black walnut west of this line is small in 
size, short-boled, scrubby, and very defective. 

In Texas the best walnut is in the extreme northeastern part, and 
particularly in the Red River valley, but even this is rather poor in 
quality. In general, the black walnut is found north of the thirty- 
first parallel and east of the ninety-seventh meridian. In eastern 
Texas the walnut is largely confined to the better-drained, but moist, 
bottom lands. Along the larger rivers these bottom lands are ire- 
quently 5 miles or more in width, and the soil is rich and deep. I. 
the soil is not too wet, walnut makes a good growth here. However, 
the more valuable timber has been removed from these localities. 
Present supplies usually stand 10 miles or more from the railroad. 
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Over the greater part of eastern Texas the best walnut has been 
taken out during the past 15 or 20 years and shipped to Europe 
through the Gulf ports. The level country and good railroad facili- 
ties made possible the shipment of the greater part of the best 
tunber. South of the Trinity River and west of the ninety-seventh 
meridian, black walunt is replaced by Mexican walnut (/uglans 
rupestris), which is often marketed as black walnut, but is inferior 
in quality. 
VIRGINIA-WEST VIRGINIA REGION. 


[Estimated stand, 89 million feet. ] 


Walnut is not found at the higher elevations in the mountainous 
regions of southeastern West Virginia and northwestern Virginia 
nor in the coastal-piains region of southeastern Virginia. There are, 
however, many fertile valleys in the mountainous section, excluded 
from the commercial range on the map, in which there are small 
commercial stands of walnut of good quality. 

In West Virginia the main walnut area occupies, roughly, the 
northwestern half of the State, the bulk of the timber being in the 
northeastern portion of this area. The largest amounts are at pres- 
ent in the region lying between Fairmont and Charleston. The Hik 
River region, exclusive of the headwaters, contains much walnut. 
Some excellent walnut timber is found in the southwestern part of 
the State, but the greater portion of the timber is difficult of access. 
In the territory traversed by the Great Kanawha and New Rivers 
the walnut has been largely cut out, and only an occasional tree 
remains. 

During the recent war this northwest section of the State, which 
had not been heretofore closely worked for walnut, largely because 
the timber was below the average in size, was drawn u/pon heavily 
for war needs, and much suttable material was obtained. This terri- 
tory is not very extensively traversed by railroads, however, and 
much timber remains to be cut if the demand warrants it. In the 
southeastern half of the State there are many broad valleys, and 
those whose altitude is not too great contain merchantable stands of 
good quality. Many of these rich, fertile valleys originally con- 
tained large amounts of excellent forest-growth walnut, the greater 
part of which was removed 15 to 20 years ago, the timber being 
nauled Jong distances over mountain ranges and shipped for ex- 
portation. An occasional stand of virgin walnut timber is still found 
in this section of the State, but is likely to be too small in amount to 
warrant the necessary long haul to the railroad. In southern West 
Virginia, because of the high altitude and the poorness of the soil, 
there are not many walnut trees. 
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In Virginia, stands of merchantable size are generally confined to 
fertile valleys. The Shenandoah Valley, on account of its fertility 
and its limestone soils, originally contained large amounts of excel- 
lent walnut timber. This timber has been very largely removed, 
because it was accessible to the railroad, and only an occasional tree 
remains. The valley is now worked largely for veneer logs, because 

walnut is not found in sufficient quantity to warrant its bein 2 -cut 
for saw timber. The best walnut region extends from Winchester 
to Staunton, and the best supply is now being obtained from the 
southern part of this area. South of Staunton the land is more 
rugged and wainut is scarce. In extreme western Virginia walnut 
is seldom found, because of the high altitudes and the barren soils. 
East of the Blue Ridge Mountains commercial stands are generally 
confined to stream valleys. Scattered trees are the rule in this area. 


NEBRASKA-KANSAS REGION. 


[Estimated stand, 45 million feet.] 


In Kansas and Nebraska, walnut is limited to the eastern parts, 
and the principal commercial stands are in southeastern Nebraska 
and eastern Kansas. It is usually found along the streams and in 
alluvial river bottoms, where comparatively large amounts are avail- 
able, the walnut making up a large percentage of the total timber 
stand. The walnut ae has been exploited in this region probably 
less than in any other in Pore to the existing oe and this 
section is one of the best sources, if net the best source, of this wood 
at the present time. 


NEW YCRK-PENNSYLVANIA-MARYLAND-NEW JERSEY-DELAWARE REGION. 


[Estimated stand, 36 million feet. ] 


In New York, Pennsylvania, Maryland, New Jersey, and Delaware, 
walnut is very much scattered and the supply is smail in proportion 
to the total area, because walnut and other species have been taken 
out for many years. Some good forest-growth walnut is still found 
in southwestern Pennsylvania, in valleys and well-drained bottom 
lands of agricultural areas near the Ohio and West Virginia State 
lines. In central Maryland, also, some walnut of good quality is 
obtainabie. For the most part, however. the walnut in these States 
is of the shade-tree kind. It is very limby, and the timber, conse- 
quently, is defective. 

In New York State commercial stands of walnut are confined to a 
small area of scattered growth in the southeastern soe 

In Pennsylvania commercial amounts are located only in the south- 
eastern and southwestern parts of the State. These stands are found 
in rich agricultural valleys in which the soil is deep and moist, and 
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generally in such isolated amounts that they are not worth the cost 
of cutting and hauling. As a shade tree, walnut is found over the 
entire State, with the exception of the northern and most mountain- 
ous sections. These shade trees were taken in large amounts to 
satisfy the great needs of the war; in normal times, however, this 
source of supply is unimportant. 

In western Maryland the altitude is too great, and wainut is not 
often seen. In central Maryland, in the region of Hagerstown and 
Frederick, limited quantities of merchantable walnut are still avail- 
able. In eastern Maryland the soil is too poor and sandy for walnut 
to be of importance. 

Walnut is often seen throughout the States of Delaware and New 
Jersey, and occasionally a large tree is found; but on the barren, 
sandy soils the trees are limby and very defective, and little saw 
timber can be produced from them. In extreme northern Delaware, 
walnut of good quality is sometimes found; the same is true of north- 
western New Jersey, where the soil is more fertile. 


SOUTH CAROLINA-GEORGIA-ALABAMA-MISSISSIPPI-LOUISIANA REGION. 


[Estimated stand, 28 million feet. ] 


The total area in the coastal region from South Carolina to 
Louisiana in which walnut is commercially important is very small. 
In South Carolina it is found in quantity only in the northwestern 
corner of the State, at the higher elevations and on fertile soils. In 
Georgia there are commercial amounts in the valleys of the northern 
mountainous section and especially in the valley region of northwest 
Georgia, where it is found in quantity in the three tiers of counties 
next to the northern border. In northeast Georgia it is important 
only in the tier of counties farthest to the north. In Alabama the 
only walnut of importance is in the northeastern portion in the 
fertile valleys of the limestone region. This timber is difficult of 
access, however, and it will pro»vably not be exploited soon. In 
Mississippi there is no walnut area of commercial importance. In 
Louisiana walnut is of commercial importance only in the Red 
River region, in the extreme northwestern part of the State. 


MICHIGAN-WISCONSIN-MINNESOTA REGION. 
[Estimated stand, 28 million feet. ] 
Walnut is now of little commercial importance in Michigan, Wis- 
consin, and Minnesota. It was formerly somewhat plentiful in south- 
ern Michigan, but now it occurs only as a single tree here and there. 


It grows to good size, however, and is occasionally cut for commercial 
purposes in the extreme southern part of the State. In southwestern 
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Wisconsin, likewise, the tree has a scattering growth, and in fertile 
woodlands it sometimes occurs in sufficient quantities for exploita- 
tion. The restricted region of commercial importance in southeastern 
Minnesota is continuous with the walnut area of Iowa. 


QUALITY OF TIMBER FROM DIFFERENT REGIONS. 


Walnut timber varies greatly in quality throughout the region of 
its growth. Climatic conditions have a large influence in producing 
this result, but the character of the soil seems to be the greatest fac- 
tor. On poor, sandy, or shallow soils where there is little moisture 
the trees are usually undersized and defective; but on deep, rich, and 
moist agricultural land the timber. grows to large size and is gen- 
erally sound and of excellent quality. 

On the agricultural lands of Ohio and Indiana walnut seems to 
reach its best development and is generally considered to be the best 
so far as the soundness and texture of the wood are concerned. 
The logs now obtained from this section naturally run small in size, 
but are, as a rule, sound and comparatively free from defects. A 
very great part of the walnut timber is now of the shade-tree kind, 
and generally produces only one log to a tree. Unless they have 
suffered some injury, trees of this kind are usually sound, often of 
large size, and suitable for manufacture into lumber or veneer if the 
sapwood is not too thick for the latter use. 

If forest-growth timber of good size can be obtained it is gener- 
ally of the best quality, and the logs are as a rule straight and sym- 
metrical. Each tree usually yields several logs, and the top logs 
are often of good quality and comparatively free from defects. The 
heartwood is very dark and uniformly of good color. In these logs 
the sapwood is thin, and this makes them very valuable for veneer. 
Decay in trees of this kind generally occurs at the butt only and does 
not usually extend more than a few feet upward in the center of the 
log. Sawing off 2 or 3 feet from the butt log is generally sufficient — 
to remove the worthless part. 

The color of the heartwood of Ohio walnut is often ashen brown, 
and this is well liked for veneer. Heartwood from Indiana is apt 
to be dark or blackish brown. In the extreme northern and south- 
ern parts of these two States, which are regions not well adapted to 
walnut, the trees are likely to be limby and defective. 

The walnut of central and eastern Illnois on good lands does not 
differ appreciably from that of central Ohio and Indiana. Where 
conditions are not so favorable for the tree, especially in the northern 
and southern parts of the State, it is of inferior quality. 

Throughout central Kentucky and Tennessee the timber, taken as 
a whole, is good in quality but somewhat more defective than that 
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from Ohio and Indiana. It is claimed that this timber is sometimes 
shaky or badly worm-eaten, and these are very objectionable defects. 
There is a large proportion of field-growth walnut in this section. 
Trees of this kind of walnut often yield figured wood and are there- 
fore in demand for veneer if they are not too defective. However, 
it is said that in much of this walnut the heartwood is not sufficiently 
dark in color to give an attractive appearance if it is used for veneer 
panels. Some of the peculiar brown tones are found in walnut from 
this section and occasionally those with a bluish cast which are well 
liked by the veneer manufacturer. 

In the mountainous sections of the southern Appalachians, includ- 
ing adjacent parts of West Virginia, Virginia, Kentucky, Tennessee, 
North Carolina, and Georgia, the quality of the wood varies greatly, 
depending for the most part on whether it is grown on poor soils or 
in the fertile coves and valleys. The timber of the former localities 
is quite uniformly small and defective. In the latter sections, how- 
ever, it grows to large size, and the timber is generally sound. In 
the rich valleys of this region on favorable sites there is excellent 
walnut timber, although isolated trees with spreading branches are 
now therule. Even though but one log can be obtained from one of 
these trees, this log is generally a valuable one, because of its good 
form and the soundness of the wood. 

In West Virginia, outside the mountain region, trees are, on the 
average, smaller in size than are the representative trees of Ohio and 
Indiana. West Virginia walnut trees generally branch nearer the 
ground, and the trunks are often badly shaped and defective. One- 
log trees are the general rule. As there is a good supply of walnut, 
however, much desirable timber is obtainable. The heartwood is 
dark in color. 

In central Maryland the quality of walnut is fairly good, but the 
timber is generally in the form of field walnut, and is very limby. 
In eastern Maryland, Delaware, and New Jersey the trees have many 
limbs, and generally only one log is obtained from a tree, often a 
short log at that. Even if a log length free from limbs is obtained, 
it is often knotty, and the wood underneath is cross-grained and 
defective. Large trees are often found here, but their trunks are 
usually short and ill-shapen, and the wood inside is frequently cross- 
grained or decayed. Near the Pennsylvania State line the walnut 
is somewhat better in quality. 

In Pennsylvania, where good walnut timber was found in the time 
of the early settlers, there are now generally only open-growth trees, 
the wood of which is defective. Good trees may still occasionally 
be found in the rich valleys, and there are some scattered stands of 
good quality in the agricultural lands near the central western border. 
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As a rule, however, the quality of the walnut available in the State 
is comparatively poor. 

In general, the walnut of extreme eastern United States has many 
defects, including knots, decay, wormholes, and black streaks. Be- 
cause of its open growth, however, the heartwood gives a figured 
effect when it is cut into veneer, and the different colors often pro- 
duced by the eastern timber make it desirable for this use. 

West of the Mississippi River the walnut timber does not on the 
average grow so large in size as the timber of the East, and the trees 
are apt to be more defective. Western timber often has a large 
_ proportion of hollow and rotten butts, and this defect may run the 
entire length of the butt log. Knots on the outside of the logs often 
indicate decay that extends to the interior. Logs cut from the upper 
portion of the tree are generally small and knotty. Notwithstanding 
the defectiveness of much western walnut, the general run of the 
timber is better than that of the eastern, especially in the more 
remote sections of the country. This is because the western timber 
has not been cut over so much as the eastern. Western walnut 
as a rule has more figure than eastern, and this makes it desirable 
for the manufacture of veneer. It is also said to be harder in general 
than eastern walnut. 

The Missouri timber, except that from the southeastern part, is 
somewhat above the average in quality. That from low, wet Joca- 
tions is very defective. 

The walnut of Iowa does not vary greatly in pene from that 
of Missouri. In the best locations for its growth in the State, along 
stream courses, it averages somewhat better than the Missouri wal- 
nut. The walnut of Kansas is similar in quality to that of Missouri; 
where the land has not been so greatly cut over the trees run larger 
and are less defective. The walnut of southeastern Nebraska is of 
very good size and quality, because the land has not been cut over 
to the extent to which it has in a large part of Missouri and Kansas. 

The walnut of northwestern Arkansas is also said to be of a better 
quality than that from Missouri, the former being largely forest 
erowth, and the latter, in a large measure, open growth. The hitherto 
ereater inaccessibility of the Arkansas timber has contributed to 
produce this superiority. South of the Arkansas River the quality is 
more like that of the walnut of Oklahoma and Texas. Walnut from 
these two States is very inferior, especially that grown on the up- 
lands. The main defects are crooked grain, windshake, sap pockets, 
wormholes, and large, loose knots. Logs from this region are, as a 
whole, not suitable for the manufacture of lumber. On account of 
these irregularities of growth, such logs produce a considerable 
amount of figure in veneer and are valued largely for this purpose. 
Different shades of color are often produced by the Texas walnut, 
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purplish tones being somewhat common. In the trees grown on the 
heavier soils the heartwood is quite dark in color. In open-growth 
trees there are often light and dark stripes of brown, which make a 
pleasing figure. Texas logs have been in demand for many years for 
making veneer if highly figured stock was desired. 

Computations were made on approximately 12,000,000 board feet 
of logs purchased near the close of the war to show the average size 
of logs from different States. The average number of board feet to 
the log is shown in Table 4. These figures indicate that in the ex- 
treme northeastern, southeastern, and southwestern portions of the 
range the logs run below the average in size. With the exception 
of Ohio, Indiana, and Missouri, the States of the central and north- 
western areas are above the average in footage. The small size of 
logs from these States is probably the result of the extensive exploi- 
tation of the timber there, particularly in Indiana. Walnut logs 
from Tennessee and Kansas also have low values, particularly as 
compared with values in the adjacent States, Kentucky and Nebraska, 
respectively. In Kansas the best timber has been largely cut out in 
recent years. In Tennessee and Alabama the trees run smaller in 
size than they do farther north. The very high average shown for 
Michigan is doubtless occasioned by the shipment of choice lots of 
timber. | 


TABLE 4.—Average number of board feet in walnut logs from different States. 


Board Board Board 
State. feet per State. feet per State. feet per 
log. log. og 
IMachivaniis.seeac cece 1OGE 63a WAT KANSAS secmeae eee oe 76.02 ||} Pennsylvania......... 63.51 
UHinoisys a5 ost 79.61 || North Carolina......-. PAW Waite eae ees oee ee 60. 71 
NOW: nee eee sci G9 5005| | Kansas cesses se ee 75.06 || Marvland............. 55.10 
Webraskas: 2322222. 49: 430 | I eOxas Se EAC? oe eee NOLO") Ala baiiaer as seen see 51.88 
Kentuelksysnase = 22: (o1007|| Imdianaeesnee eee see 70.37 ———__— 
West Virginia........ 76.95 |) TDennessee:..--2--2.--- 69.37 Average for all 
OHi0f Se ee. ee 16520)| |EOKIahomare ess seeeeee 66. 59 SUR ee 76.38 
IMGSSOUEN = cco srr 76.17 
DEMAND. 


It is somewhat difficult to determine the total amount of walnut 
timber used annually, because of the fluctuation from year to year. 
Conditions prevailing during the war added greatly to the normal 
demand. The total demand for walnut is made up almost entirely 
of logs for export, logs for conversion into lumber and veneer, 
and timber for use as railway ties, posts, and fuel. On account 
of its high value, little walnut is used in rough building con- 
struction. Prior to the war the exportation of logs amounted to 
7 to 12 million board feet, equivalent to between 8 and 15 million 
board feet of lumber; logs used for veneer amounted to 24 to 4 
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million board feet, equivalent to 3 to 5 million board feet of lum- 
ber; and the total lumber cut was probably between 40 and 50 million 
board feet. This makes a total annual use of 51 to 70 million board 
feet, exclusive of the wood used for ties and fuel. The years 1911 
and 1912 may be taken as representative or average years. The sta- 
tistics for these years show an annual demand as follows: 

Logs exported from the United States (1912), 9.82 million board 
feet ; equivalent in lumber to about 12 million board feet. | 

Logs manufactured into veneer in the United States (1911), 4.12 
million board feet ; equivalent in lumber to about 5 million board feet. 

Lumber production in the United States, estimated at 50 million 
board feet. 

Total, 67 million board feet. 

Reports of wood-using factories in the United States during the 
years from 1909 to 1913 show a total annual use of about 24 million 
board feet of black-walnut lumber and veneer for the manufacture 
of various products. As about 55 million board feet of lumber and 
veneer were manufactured annually in the United States in 1911 and 
1912, the difference of 31 million board feet represents exportations, 
which were almost altogether in the form of lumber. The amount of 
walnut used for ties, posts, and fuel is difficult of estimate, but is 
small, compared with the total for all purposes. 

During the war the demand amounted to about 90 million board 
feet annually. In 1918 the total lumber production was about 100 
million board feet, which was cut for war purposes. There was no 
exportation of logs. and practically no veneer was produced that year. 

The home demand for walnut at present is comparatively great 
on account of the marked increase in its use for cabinetwork. The 
total future demand depends very largely on the extent to which 
exportations approach or exceed the amounts sent abroad before 
the war. 


UTILIZATION BY INDUSTRIES. 
PRIMARY INDUSTRIES. 
LUMBER. 


PRODUCTION BY STATES. 


Table 5 shows by States the reported amounts of walnut lumber 
produced in the different years for which statistics are available. 
The computed annual production of walnut lumber is also given for 
the years 1915 to 1918. This table shows that the annual production 
of black-walnut lumber in the United States for the past 15 and 
probably 20 years did not greatly exceed 50 million board feet up 
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to the year 1915. During the years 1915 and 1916 there was an 
increase of about 50 per cent over previous years. In 1917 there was 
a falling off in production. In 1918 there was an increase to 100 
million board feet as a result of war demands. Missouri shows a 
marked increase in production, and Iowa a large output since 1914, 
because the large mills in these States obtained new supplies from a 
great part of the walnut region west of the Mississippi. The States 
of Kentucky and Tennessee have kept up a fairly steady cut of 
walnut lumber. Ohio, Indiana, and Ulinois also have steadily fur- 
nished very large amounts from the beginning of the walnut-lumber 
industry. 
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In West Virginia and Virginia the mills generally cut little walnut 
lumber, although these States furnish considerable saw timber. The 
logs are shipped very largely to mills in other States. The same is 
true of North Carolina and Arkansas. Pennsylvania, Michigan, and 
Maryland, which formerly furnished large amounts of walnut lumber, 
produced only small quantities during those years in which the out- 
put was recorded. 

Figures 4 and 5 show graphically the reported production by coun- 
ties for 1916 and 1918. These maps show a movement to the west of 
the Mississippi of a great part of the walnut lumber manufacturing 
industry. 

Figure 6 shows the order in which the principal walnut-manufac- 
turing States stood in different years in point of lumber production. 
It is quite remarkable that Indiana, Ohio, and Illinois, after a con- 
tinuous and heavy drain upon this region for so many years, rank 
so high in 1918. Missouri, Tennessee, and Kentucky since 1899 have 
also maintained a notably steady output. 

TABLE 6.—Number of mills in the different States reporting manufacture of 


walnut lumber in different years, arranged in the order of lumber cut for 
1918. 
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Table 6 gives for different years the number of mills in each State 
reporting the manufacture of walnut lumber. These are arranged 


32 BULLETIN 909, U. S. DEPARTMENT OF AGRICULTURE. 


in order of importance for 1918. This table shows a marked and 
almost universal reduction in the number of mills sawing walnut in 
the different States, particularly since the year 1912. This reduction 
in the number of mills cutting walnut was, of course, to be expected 
for 1918, for during that year the manufacture of walnut logs was 
permitted only for war products. However, Missouri shows a reduc- 
tion from 322 mills in 1912 to 61 in 1917, and Indiana a reduction 
from 413 mills in 1912 to 189 in 1917. Practically every State that 
had a number of mills sawing walnut. several years ago has shown a 
great reduction. This is largely because walnut manufacture has be- 
come in recent years a highly specialized industry, and walnut logs are 
now generally worked up at a mill specially adapted for handling 
this kind of timber. 


MANUFACTURE. 


The manufacture of walnut lumber is one of the most exacting 
processes in sawmilling. The percentage of failures among walnut 
operators is notoriously high. The problem, naturally, is for the 
operator to get the most walnut lumber of the greatest value out of 
the saw logs, or so to regulate his sawing that as much of the log as 
possible will be utilized for products for which there is a demand 
and at a price that will yield the necessary profit. Walnut sawmill 
operators, therefore, do not strive for maximum lumber output. 
Care must be used in sawing each log, for improper manufacture 
produces a greater proportion of less valuable stock, and the opera- 
tion might easily result in a loss rather than a profit. 

Large walnut sawmills are equipped with modern band saws, 
which make a narrower kerf than the circular saws of small mills. 
This gives to the large mill the advantages of faster production and 
less waste in sawdust. 

As walnut saw logs are nearly always defective, the sawyer must 
be able to judge, so far as possible from the outside appearance, the 
position and character of interior defects. Walnut logs are apt to 
be knotty toward the center, and the sawyer aims to get as much 
wide, fairly clear lumber as possible without running into the knots 
near the center. The position of the log on the carriage, the number 
and thickness of the boards sawed from the log, and the turning of 
the log at the proper time to saw from another side have much to do 
with getting a profit from the walnut-lumber business. 

The cost of manufacture at large mills can not be easily deter- 
mined, because the veneer operations are so closely tied up with 
lumber manufacture. At small mills the cost of sawing is generally 
placed at $7.50 to $10 a thousand feet. 

It is a general practice among walnut-lumber manufacturers to 
subject their sawed stock to a steaming process as it comes from 
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the saw. The older method was that of piling the lumber in a pit 
made of boards, at the bottom of which was the open end of the 
exhaust-steam pipe from the engine. The lumber was then covered 
over with sawdust and kept in the wet steam for several days. (PI. 
IV, fig. 1.) The common method now is to build one or usually 
several large, fairly tight compartments with large doors and, after 
the lumber is piled in these compartments, to close them as tight as 
possible and turn in the steam. This method has the double effect 
of giving the wood, including the sapwood, a uniformly brown color, 
and of expediting the process of seasoning. There is usually not 
sufficient exhaust steam for this purpose, and live steam also must 
be used. Operators ordinarily steam their stock from four to five 
days at a temperature of 140° to 160°. If live steam is used it is 
difficult to regulate the temperature with the usual equipment; for 
when little exhaust steam is available more live steam must be used, 
and a higher temperature results. To regulate the moisture and tem- 
perature of the steam there is an equipment used in which the live 
steam is run over tanks of water; as moisture is taken up, the tem- 
perature is reduced. 

Forest Service tests on walnut steamed for 10 days at a tempera- 
ture of 190° and at atmospheric pressure have shown a decided 
loss in shock-resisting ability, or “ toughness,” for the steamed mate- 
rial. It is hkely, however, that no appreciable loss in strength prop- 
erties results from steaming at the usual lower temperatures. Cab- 
inetmakers report that they find little or no difference between the 
properties of steamed and unsteamed walnut as it is now placed on 
the market. 

Steaming gives a more or less uniform color to both heartwood 
and sapwood and makes the sapwood as valuable on the market as 
heartwood; for, according to the grading rules, any amount of sap- 
wood is admitted in steamed walnut. Steaming also shortens the 
seasoning period. Manufacturers claim that steamed walnut, prop- 
erly piled and air-seasoned, in 30 days will be as dry as unsteamed 
green walnut that has been in the pile for 90 days. Steamed walnut 
lumber 1 inch thick is considered to be “shipping dry” after being 
air-dried 30 days; and 14-inch steamed walnut is so regarded after 
being air-dried 45 days, or one week for each quarter inch in thick- 
ness. This procedure effects a great saving in the time required for 
seasoning. It is also claimed that the steamed lumber is not so sub- 
ject to fungus attack and discoloration when it is piled for air-drying. 

The amounts of different grades of lumber produced from walnut 
logs are very difficult to determine, because no two manufacturers 
use the same general class of logs for lumber, nor do they manufac- 
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ture the same kind of stock from them. The best that can be done, 
therefore, is to show averages derived from reports of several large 
representative manufacturers. These reports relate to grades of 
lumber produced and cover a considerable amount of material. The 
data are available for the years 1912 and 1919 and are as follows: 

1912: First and seconds, 30 per cent; No. 1 common, 45 per cent; 
No. 2 common, 20 per cent; No. 3 common, 5 per cent. 

1919: Firsts and seconds, 15 per cent; selects, 7 per cent; No. 1 
common, 45 per cent; No. 2 common, 23 per cent; No. 3 common, 
10 per cent. 

From the figures covering the year 1912 the overrun of the log 
scale could not be determined. It is probable, however, that this 
overrun was greater than the average generally obtained from hard- 
wood timber, because walnut logs usually run smaller. The high 
overrun during the war, amounting at many mills to about 40 per 
cent, was the result of sawing the thick gunstock flitches, which 
usually contained many defects. The small loss in saw kerf also 
helped to increase this overrun. For the year 1919 it is claimed that 
the overrun resulting from the sawing into lumber amounted to only 
about 10 per cent. This overrun seems remarkably low, but it is ac- 
counted for by the very poor quality of the-logs remaining in the 
hands of the manufacturers that year, for a very large part of this 
timber was purchased to fill Government contracts and was intended 
mainly for rifle-stock blanks. Logs of that kind have many inte- 
rior defects; and in most cases defects visible on the outside of the 
log were not scaled out, because the mill people were so desirous of 
obtaining the logs. Manufacturers claim that the 10 per cent over- 
run was entirely absorbed by the 10 per cent No. 3 common, or 
cull grade, which became unmerchantable, because of the very 
large amount of this low-grade stock on hand from the manufacture | 
of war materials. Some walnut mills even claim an actual loss when 
the yield of merchantable lumber was compared with the amount 
of the log scale. i 

Under the present normal conditions, logs are scaled more closely 
for defects than during the war period; and, therefore, the overrun 
and also the proportion of firsts and seconds is greater. Furthermore, 
a better average grade of logs is being purchased. It is also probable 
that there will be a greater demand for cull or low-grade material. 

The high percentage of the No. 1 common grade, as compared with 
that of other woods, is due, in the main, to the remanufacture of the 
No. 2 common grade. By resawing the widest and least defective 
lumber of this grade, narrower and shorter pieces are cut which will 
be classed as No. 1 common grade. In this way the amount of defec- 
tive material is reduced. 
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GRADES AND PRICES. 


The manufacture of walnut has become such a specialized indus- 
try that each log is generally purchased on its own merits without 
regard to grade. One classification used for walnut logs is grade 
No. 1 and grade No. 2. Grade No. 1 may have one or possibly two 
knots or other slight defects. Grade No. 2 includes all defective logs 
below grade No. 1 that are merchantable. Another classification 
used is Nos. 1, 2, and 3. No. 1 logs are practically clear, and gen- 
erally 16 inches and over in diameter at the small end; No. 2 are of 
medium quality; and No. 3 of poor quality. This classification, of 
course, leaves much to the judgment of the log buyer. Manufacturers 
generally do not have any published grades. They usually purchase 
logs 14 inches and over in diameter at the small end, and the small 
sizes must be quite free from defects, particularly crook and large 
knots. 

During the war the quality of logs was much lower than in normal 
times, on account of the pressing need for the timber. Small and 
defective logs were taken, which would not have been considered in 
peace times. Almost any log that would yield a clear gunstock 
blank was considered merchantable. The poorer class of such logs 
could be manufactured into lumber only at a loss. 

Walnut lumber is classified by the National Hardwood Lumber 
Association rules according to five grades—namely, firsts and seconds, 
selects, No. 1 common, No. 2 common, and No. 3 common. In firsts 
and seconds the pieces must be at least 6 inches wide and 8 feet long. 
Each piece may have from one to three standard defects and a speci- 
fied amount of sapwood, both depending on the size of the piece. In 
selects, pieces must be at least 4 inches wide and 6 feet long. In 
general, pieces of this grade are about equal in quality to the firsts 
and seconds grade on one face and to the No. 1 common grade on the 
other face. Specifications are given according to the size of each 
piece. No. 1 common must be at least 3 inches wide and 4 feet long. 
Each piece must be capable of yielding clear cuttings free from sap- 
wood on one face and not over one-half sapwood on the reverse face, 
each cutting with at least 144 square inches, a minimum width of 3 
inches, and a minimum length of 24 inches, and with a maximum 
waste of 334 per cent. Pieces in No. 2 common must yield clear cut- 
tings free from sapwood on one face, at least 2 inches wide, and with 
a minimum of 72 square inches, with a maximum waste of 50 per cent. 
No. 8 common must be at least 3 inches wide and 4 feet long and 
must be capable of yielding sound cuttings at least 14 inches wide, 
and with a minimum of 36 square inches, with a maximum waste of 
75 per cent. When steamed walnut is specified, restrictions as to sap- 
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wood do not apply. Standard thicknesses for walnut are as follows 
(in inches) > 3, 8535 35 2, 1, 14, 43, 13, 2, 23, 3, 33, 4, 43, 5, 93; and 6. 

As walnut logs are generally not purchased 

Pe according to certain specified grades, the 

— prices for logs of different size and quality 

Diameter (inches). | 1,000 board} are quite indefinite. The value of each log is, 


feet. 
5 | asa rule, determined by the log buyer. 

oe as $25 | The representative prices of Arkansas logs, 

et aces = on the track at Kansas City, in 1913, based on 

[get tobe este 6 | a freight rate of 20 cents, or about $18 to $20 

Boe Cae es = a thousand board feet, are shown in Table 7. 

28 and up.....--- 210 The average shipment brought about $60 


a thousand feet, which is approximately the 
average price for 20-inch logs. Just before the war walnut logs were 
costing the large walnut operators between $50 and $60 a thousand 
board feet, on the average, at the factory. 

The prices paid for several years past by one firm for three differ- 
ent grades of walnut logs at the factory are given in Table 8: 


TABLE 8. 
No. 1 
(practically) x» 9 No.3 
Diameter (inches). Clear, 2a (medium (poor 
inches and| Quality). | quality) 
over) 
gdh oe eee eee ee $50 $35 | $25 
yaya ot St ls Fae Se ines eyes, on ay eee ee pee eee 55 | 40 30 
Ia | Se ee at eee eee een on ee 60 | 45 | 33 
Digs ae on eee Cate rhe te Pea oe eee 70 | 50 35 
ETE ene le ee eh ee See ae ee ee 89 | 55 | 40 
arn CT aN oe ee elk SE Oe Es ape eres UE, Wey SRET FSA 90 | €0 |. 45 
MEG OR es 2a SS ee ee ee ee ee ee 105 | 75 5 
23nd Taps 352-3 See Ss ot eg ee ee ee ee eee | lis | &5 DD 


During the war, in order to make more timber available, higher 
prices were paid for walnut logs than had been paid before. The 
War Industries Board of the Council of National. Defense drew up 
a schedule of fair prices for walnut logs and stumpage as shown 
in Table 9: 


TABLe 9. 


| Prices of black walnut 


Equivalent value for 


| logs, 8 feet long and 
over, f. o. b. ears at | standing timber. 
: eee railroad. 
Diameter (inches). 
Minimum, | Maximum, Minimum, | Maximum, 
1,000 board | 1,000 board | 1,000 board | 1,000 board 
feet. feet. feet. feet. 
C1) Es OL a a a a eee. fen oe $45 | $55 $20 | $35 
CT Pose Se SiS Ua a ener iA Sate Se So =< e 55 65 30 | 45 
Tig Aaa eee ars ee oe oe as ot es eee 65 | 75 40 | 50 
RP ee os ao ead os OSs ee ee ee Zo | 85 50 60 
vl UE EE ER od eats ee eee eR eS 85 95 60 70 
Ty es Ee a eae REE Ae cis 95 | 105 7 80 
DD RAD AS een ree ee ae ee eS TY oe ae ee ce 105 | 115 80 90 
wr Teo eR eee Bek De Gr Ra oe igee ade Ser 115 | 125 90 | 100 
POM ee pee ee ae Lae See cease eee 125 | 135 100 - 110 
= METEOR TT ie Sa =) oe ee a ee EE 135 150 110 120 
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Prices paid for walnut generally averaged a little higher than this, 
especially toward the close of the war, except for the more inaccessi- 
ble and scattered timber. The average stumpage price was around 
$50 a thousand board feet, the price usually paid for logs 16 inches 
in diameter. 

The cost of getting stumpage to the mill yard varies greatly, de- 
pending on the distance to mill and the extent to which trees are 
scattered, as well as on some other conditions. During the war the 
range in costs was about as given in Table 10: 


TABLE 10. 


| BSCS) UGE: cho to a se a hele Mle en Siem per 1,000 board feet, log scale__ $5-$10 
FES Blain examretreseees enn erer sree eR IU Poe et et Mn nell oe TAR i CE eee DSS TRS atenre dont 510 
Toe NG LOOM SOM eGCAT Ses es ar bie ae ee Colla 0) 
PDS Bc a a I i til Eg Sn rN sl a Mg I TN do2222 7 15=720 

HF YON at, NSS ae yi a i BR Ae A Ac eee eR a 40— 70 


The high cost of buying and felling is due to the widely scattered 
growth. If good stands of walnut are available these two items of 
cost should be only about half those given. If the average stumpage 
price of $50 is added to the sum of these costs the total cost becomes 
$90 to $120 a thousand at the mill yard. 

For several months following the close of the war, prices paid 
for walnut timber ranged about the same as during the war; but a 
better quality of logs was purchased, and logs 14 inches and under in 
diameter were not taken unless they were of very good quality. Re- 
ports from walnut operators on prices paid for logs during this 
period show an average cost at the mill of $75 a thousand board feet, 
log scale, for logs 16 inches in diameter, as against a cost of $90 to 
$120 a thousand board feet for logs of the same size purchased dur- 
ing the war. The average cost for logs of all sizes was $90 a 
thousand board feet. This shows that the average size of logs pur- 
chased was greater than that of those purchased during the war. 
More recently prices paid for walnut logs have increased greatly, 
following much higher prices for walnut lumber and other hard- 
woods. These greatly increased prices are due in large part to 
higher logging costs. 

The prices given above for large logs can not be considered as 
lumber-log prices, since the larger sizes, particularly if the logs are 
clear, are used for veneer. As lumber and veneer logs are generally 
purchased together, the above average for all logs does not repre- 
sent average prices paid for lumber logs. It is not practicable, how- 
ever, to attempt to give prices for lumber logs alone. 

Table 11 shows the average value of walnut lumber at the mills, 
by States, for the years for which these data are available. These 
figures show a marked rise in price since 1911. 
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In Table 12 are given the average wholesale prices of walnut lum- 
ber in various markets, based on actual sales for the years 1908 to 
1912, inclusive, the only years for which these data are available. 
These figures show a steady increase in the price of firsts and seconds 
grade for these years. 

Table 13 gives the prices of 4/4 firsts and seconds, of 4/4, 6/4, 
and 8/4 No. 1 common, and of 4/4 No. 2 common, from 1912 through 
the first half of 1920, in different markets, as published by the Lum- 
bermen’s Bureau. These figures show a general rise in price, par- 
ticularly since 1915, and a marked rise since the middle of 1919. 

For comparison with other native cabinet woods, Table 14 was pre- 
pared from the same source. It gives prices of walnut, red gum, 
plain white oak, and birch, and uses 4/4 No. 1 common, at Chicago, 
as a basis. 


TABLE 11.—Average value of walnut lumber per 1,000 board feet f. o. b. mills, 
by States, for different years. 


| 1899 | 1904 | 1907 | 1908 | 1909 | 1910 | 1911 | 1915 | 1916 | 1917 | 1918 

United States....-. $36. 49 |$45. 64 |$43.31 |$42. 53 [$42.79 /$34. 91 |$31. 70 |$48. 47 542. 38 |$72. 99 |$77. 60 
MISSOUL cies eee ee eee 42.59 | 47.60 | 48.30 | 50. 73 | 42.39 | 33.39 | 32.39 | 48.78 | 46.33 1177.77 | 85.92 
Gear n cee c oe 39.18 | 40.56 | 44.87 | 43.93 | 42.66 | 37.74 | 34.86 | 44.83 | 43.95 | 61.92 | 80.99 
iQue es eas 42. 68 | 50.95 | 47.10 | 46.08 | 55.33 | 38.08 | 32.38 | 48.21 | 40.63 | 44.51 | 89.07 
Mennessces 2 2 ee 19.27 | 35.27 | 34.62 | 36.39 | 37.37 | 32.88 | 29.37 | 44.28 | 36.87 | 55.82 | 58. 04 
Kansas ee P7198! SOO anes eee 30500: | 352000 ae ee aes 68. 00 | 84.86 | 59.33 
THingist ce ah et. setae 33.43 | 72.98 | o1.28 | 54.38 | 54.53 | 36.76 | 33.75 | 62.59 | 44.46 1115.21 | 82.83 
Towa ae we 35.88 | 33.37 | 36.67 | 27.14 | 34.20 | 36.58 | 30.45 | 45.76 | 57.26 | 58.91 | 78.71 
Kentucky. ste 30.24 | 32.88 | 37.59 | 38.54 | 35.94 | 31.88 | 28.67 | 45.36 | 37.18 | 44.05 | 68.48 
Wireiniaresc. co ctenoe 30.39 | 35.09 | 34.88 | 33. 43 | 33.63 | 30.60 | 32.33 | 27.89 | 23.66 | 31.53 | 51.23 
West Virginia.........- 25.46 | 31.46 | 32.54 | 31.02 | 29.98 |.32.00 | 31.57 | 31.70 | 34.68 | 37.70 | 51.30 
INTKaNSRS See ee 20.81 | 40.91 | 37.59 | 49.84 | 41.55 | 37.30 | 28.33 | 33.22 | 29.79 | 51.06 | 64.73 
North Carolina........- 27.85 | 20.09 | 37.75 | 25.97 | 32.39 | 31.29 | 23.95 | 27.04 | 28.55 | 32.85 | 34.93 
onisianas>.... oo SOTOO Te ae fee Se Se rea | ec eres (40-00! 22 100. 00 
Pennsylvania.........-. SIS | aca 39.01 | 37.17 | 36.94 | 30.38 | 21.47 | 36.39 | 30.09 | 41.55 | 40.25 
Michigan... 3.2202 47.34 | 61.67 | 42.80 | 40.53 | 36.60 | 38.84 | 36.25 | 35.58 | 44.06 | 48.00 | 46. 03 
Okiahonia 22: fee oes 38.29 | 52.03 | 41.21 | 24.50 | 25.40 | 22.44 | 25.67 | 29.62 | 23.75 | 32.54 | 59.68 
INewalernsey. 0. ee Sa (a eee 45.00 | 35.36 | 51.12 | 51.00 |_....-- 32.00 | 41.25 | 60.00 | 50.00 
Marylande: = -34ce.. 27.65 | 49.50 | 45.40 | 39. 76 | 33.45 | 37.59 | 25.00 | 31.47 | 19.70 | 30.45 | 65.33 
Wisconsin=. ~~. | 12.26 | 18.13 | 23.00 | 23.00 | 26.67 | 40.00 | 22.33 | 54.50 | 44.00 | 65.71 | 43.88 
New Merk): 3s ee S677 | 4015 bl ae ees oe eee Seay ee aes 33. 70 | 32.33 | 36.00 | 53.00 
Adabara oe 27.31 | 40.00 | 35.83 | 40.19 | 43.57 | 34.47 | 24.86 | 31.75 | 44.07 | 32.47 | 42.00 
Georeia eens 2 eis 12500225 45.00 | 39.25 | 19.67 | 41.50 | 22.75 | 29.33 | 29.75 | 32.14 | 30.00 
Mississippi a eecnce lees See ee 50; 00° | 46..69°| 57. 18 1 35. 00-2222 ee 31.98 | 30.00 | 52.06 
Massachusetts........-. 41. 67 | 16.21 | 29.33 | 21.26 | 21.37 | 17.00 | 18.67 |°18.33 | 21.61 | 24.67 | 23.25 
Vernon eae en ee 1700"! 20° 008|-18- 008 2 ates 23.00 | 44.80 | 45.00 | 28.13 
Connecticut... 4. 25.81 | 28.77 | 30.00 | 20.00 | 20.24 | 24.36 | 23.75 | 20.00 | 27.11 | 20.00 | 30.00 
DOXAS ohne. ee eee 16.03 | $3539 ||=40°00'| 25°00: 1} 30089 | = 50.00 | 30.00 | 35.00 | 40.33 
Rhode Island........... FSSOO' yes ee bee eee POS Sc AOA Sie ea a ean al pea 29.00 | 28.82 | 40.80 
Welawares 2-0 oo sssoes GO%00" | aane ess tee 55000 | 27-50 | =e ee 25.00 te 3s eee 50. 00 
Serta Fate Vann eames he Be fee |e Fe 29.00 | 37.25 | 27.33 | 40.00 | 35.74 | 25.00 | 35.00 
IMannesotasc- Mon ee 905008 |" ss. tenho 65.00: 35:00) (42-50 1 eee 22.50 | 25.00 | 35.00 
ING watampshires. 3.52 =| eo | epee an ener 21200: 20200; 219500: fescee sae F500 ees 30. 00 
EEN TING See ee P| ae ae tee Lee rete Dace eter Sin een Pa |= Jes he DESO). Sane a 
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TABLE 12.—Average wholesale prices of walnut lumber per 1,000 board feet, in 
various markets, based on actual sales made f. 0. b. each market. 


Boston: 

RUInStS ANG :SeCOnd S14 4a ese ne eee eae oae 

No. 1 common 4/4 

INOS 2ICOTINT OMA] 4s ete es ahs eae oe me sees ee 
Philadelphia: 

IRIESES Sd SeCONGS 4/4. 2 eles ee ers ee ree 

INO PIG COMINTO NYS 4h Rae 2 Bee eaveresaejers eyavonre see 

INOte, COMM OME Amare acct ccc cian eoe ie ciate 
Buffalo: 

MIESTSANGISeCONGST4/455 ce oe oe ne eee 

INOesECOTMINON4 Aare Sek ees a sem mclerelar cece 

INOS 2;COmMmMOnsT AT ee cee cased eeee ce tation eee 
Cincinnati: 

RUS tam GySCCONGS 4 Ake mee Seer e ce seein eye 

INO ICommonn4S 4s ssa Ao se So eee Sais 

INO 32 COMM On 4/4e- a2. eae ieee ee ae heey ae 
Chicago: 

ITS tan GiseCOn S74 Am ates era oie 

INO SIecommome4 Aaa 2 eee See a eee ee ere 

IN Oge2i COMMON) 4/4e oS oe cre setts nics ne cee tee era 
Memphis: 

BITS tSiaM ORSeCOMGSi4 Axle eae erie epee ni hoe 

ING IkcommOny4 /Aesee eee i ete eae as 

INGO 2 COLT 114 | Ae ee ee ee me ey aye xe 
Minneapolis: 

BITSES aT Se COM sy4 Aneta iene a ereceiien tee 

INO SUR COMTI OME (Bere Mes Se acd ea eee Se aE ME oe 

INORZCOMUIMONNA Aas ae ee ee ee ee ea et 
Denver: Firsts and seconds 4/4............---.....--- 
San Francisco: 

BITSi Stan G.SeCOMGs14 4a nse ceca. va en eee 

INOS COm Tmo mts Aue Sai ees ne ae ere nie oe ce Se 
Los Angeles: Firsts and seconds 4/4................-. 
Tucson: Firsts and seconds 4/4...........-.-.-.-.2--- 
Kansas City: 

BITSTS{arl GSECOTGSYAy4 =: sania ie teams) eee he aes 

INOFMcommond 4a eh es se. 2 See a ee eee 

INGR2iconmimons4 42ers oie Se eee Sea ene 
St. Louis: 

MITstsand secon dsi4/4 2-22 Wee Meee ele 

INO COTM OnE AR pases oe ee a ae eee 

ING s2;cOmmonr4 42 oe So ee eo ee ae eee Se ee 


1908 1909 1910 1911 1912 
$105.00 | $107.00 | $105.00 | $108.12] $112.00 
Bek fest 58.00} 62.25 | 63.25 60.75 
eae BS: CO) | suena au 40875 37.38 
een 11040009 4a LO 2s 0p eats bones 
Beare? 6000-5 sea uc | MDT EDOM amon 
erin Ji: 85700; iso eee ah 3305s enn mee 
105.00'| 105.50 |.-.2-2.2 5 103.38 | 114.12 
(BW pA USB eebe enced. 55.38 57.88 
SEU Tal weose DOL ee peels 31.62 31.75 
90:25) 92.25) 92.171 93.33 98.50 
50.50 | 50.14] 48.33] 51.08 51.42 
28.50)  27.50|  25.67| 26.00 30.08 
gee ae B50. ge oer ete Ge an Gate ayes Oe 
Ge Bee 50" | ea eee ene aL mene 
Fr Aaa ices hos G5. 00a eels 
Eee ete acl, ces HONOR seen el eee 
OORT Sere ta 305001). bene he 
pie ae on 1OOK00s| secant lees rameeuel as eens 
Ran es GOO) are eee a 
Bee es Seles ere ol NS Ce aoe 
weet Sa TSU HO eg eae inet is aeas eal Resi Se 
190 50K. 1034001 e190 100"). eons ea 
147.50 | 140.56 | 140.00] 140.00 |.......... 
THONOO | avelGOs 008 leecee ss ealegye en lace 
Spe nagce: iT Oe ae ie oe aes BH Ba 
bs Rae 3 pe sles tat OU 7508 are 
Acie Be eel eek 18 prada = ABO | Sh ee 
Se ceee REA en on el eae eae DORSOn| ite tts 
Sechae  Be eo Beer GON256| Lo. es 
a Oe ie |e = all eae Cleves). S18 Ee eae 8 
Beye re Clea a eee ear aa ew DTEDDs ceeames 
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Fic. |.—STEAMING PITS FOR WALNUT LUMBER. 


In the foreground the lumber is piled in one of the compartments preparatory to being covered 
and steamed. The other compartments are filled with lumber, except at the extreme right in 
the background, where the steamed lumber has just been lifted out. 


Fic. 2.—WASTE WALNUT, SUITABLE FOR MANUFACTURE INTO SMALL ARTICLES, 
BUT GENERALLY USED FOR FUEL. 
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TABLE 14.—Average wholesale prices per 1,000 board feet of different cabinet 
woods for different years and quarter-years, based on 4/4-inch, No. 1 common 
grade at Chicago. 


aed 
Year. Walnut. | Red gum. ee | Birch. 

ROL 7 Ree eae. ee Sey AE AR ORE ES SRLS chaos ae othe $55. 57 | $26. 18 $33. 11 $25. 00 
GMS} Aas oe anes aoe Oo ctae SOR sel See oe oe IE OS ABISARe Same GS) 24, 91 37. 95 28. 50 
1 Se Se er a Oe Se ee ey ee ee ee ee ees Siero 22. 40 34. 60 26. 70 
ORS Saoctop Goer Sees c EE Ln Wes BSCE Op eee 56. 00 OMEST AL 32. 33 25. 00 
TIGNIG ye 28 ee Bee hoe eso EBB 9 ES Ey ee gt A eters CR ek Ber ae 60. 75 26. 38 35. 12 Pile (A 

1917: 
ITS HIGUATCr AS eA ae ee soe Se ee REE Oe Be os 59. 67 30. 00 35. 67 30. 67 
SSCOMG Mater meee ear ae PEER aks Nae sae eS eee 57. 00 33. 67 37. 67 37. 33 
EDIE GVGUMALtCr? <5 oe nese et, aR ee OR eg Io ys ck: 62. 00 38. 00 40. 33 40. 67 
ponn Car Herre ee kya ie aes Liga wate Layee diay 65. 33 37. 67 37.00 39. 33 
GIS Groat OTs see ie ee nian eee me Saris ala a ae adie 65. 67 39. 00 40. 33 36. 00 
SECON GKUMARteREE dBA ee Pee See YEE! 65. 17 39. 67 41. 83 38. 50 
RTT ANG UAE CT Sees pe eee yas ene ee ere sige 67. 50 42. 50 46. 67 40. 50 
Mourthiqiantenitee sae wee Se NEE SERS bye ee 67. 50 41, 83 46, 67 40. 50 

919: 
IES TG WAnbCle ce ee ha tae tee 67. 50 40. 67 46. 67 38. 50 
SCCONG QUUlahbens is as anin eet eee nae soph yo Note ole 68.17 45. 00 51. 00 37. 83 
HIRAM AGLEL ERAS eee nee ca ED ae cata tecle mee 84. 00 73. 00 72. 33 48. 50 
OUT CONGUE Cleat cess eer ee ee in ak erage 110.17 90. 50 85. 67 56. 33 

20: 
ITS RO MAT CCR ea ae ae eee ees Saye Meeiacte isle 175. 50 157.17 133. 00 115. 00 
SCCONGHLQUBECCT SS te eee cee ee eg ne EP a. 205. 83 156. 33 153.°.3 148. 33 


METHODS AND COST OF LOGGING. 


Because of the scattered growth, methods of logging walnut timber 
differ from those employed for timber found in large quantities. 
Walnut is often cut by the owner and hauled to the railroad; some- 
times it is cut and hauled by a local representative of the mill pur- 
chasing it or by the independent buyer with his own teams or truck. 
Hauling logs by large automobile trucks long distances to the rail- 
road or mill is becoming quite a common practice. Large mills 
sometimes employ a regular corps of logging crews, trucks, and 
teams, which cover different walnut areas systematically, picking up 
all available walnut timber as they go. During the war some firms 
covered the ground very thoroughly; at first they sent out men to 
locate suitable timber, then they sent buyers to purchase it, and later 
they sent cutters, teams, and trucks to fell it and load it at the 
railroad or to haul-it to the mill if that was not too far distant. Some 
firms that do their own logging have trucks specially equipped with 
cables and windlass, with which logs may be dragged out of steep 
gullies and other difficult places and loaded. Three hundred board 
feet of average-sized logs weigh about 2,500 pounds and are consid- 
ered a large wagonload. A motor truck should carry up to four 
times that amount and make much more frequent trips. 

As walnut splits somewhat easily it 1s necessary to exercise unusual 
care in felling the tree, especially if there is a large crotch, for the 
split may extend a long distance below the fork into the large trunk 
and cause considerable loss. 


42 BULLETIN 909, U. S. DEPARTMENT OF AGRICULTURE. 


_ The cost of logging walnut is higher than that of logging other 
species, because it is often a case of picking up a few trees or only one 
ona farm. The cost also varies greatly with the amount of timber 
in any one locality. West of the Mississippi, where there are com- 
paratively good stands and the best timber has not been removed, 
the trees can be felled and sawed into logs for $2 to $5 a thousand 
board feet, log scale. In the East, where the trees are much scat- 
tered, this cost may run as high as $8 or $10 a thousand. Digging 
up stumps is expensive. It generally takes a crew of five men to 
dig up and dress an average of two stumps a day. 

The cost of hauling to the railroad varies greatly with the length 
of haul, the character of the country, the condition of the roads, and 
the equipment used. With a team and fairly good hauling condi- 
tions it generally costs $15 to $30 a thousand board feet for a 
5 to 10 mile haul, or at the rate of $3 a mile. A general average 
would probably be about $20 a thousand for a 7 to 8 mile haul. 
If the timber is much scattered and the country rough, the cost 
will amount to $4 a thousand for a mile. A team can usually make 
but one trip a day, hauling about 300 board feet of logs for 10 miles 
over fair roads. A large automobile logging truck generally makes 
two round trips a day, carrying about 1,000 feet over a 20-mile haul. 
On this basis the truck will do 12 times as much work as one team. 
The cost of trucking depends to a very large extent upon the invest- 
ment and expense of upkeep, and will vary greatly with the equip- 
ment used. The cost of loading logs on cars is generally figured at 
$2.25 to $2.50 a thousand board feet. 


WASTE, 


Walnut logs are utilized very closely for lumber. Material com- 
ing under the head of waste consists of saw kerf or sawdust, slabs 
and edgings, very low-grade and defective lumber, and relatively 
clear pieces of small dimension. The waste caused by the saw kerf 
may be reduced to a minimum by using a band saw instead of a 
circular saw. A timber so valuable and so scarce as walnut should 
not be sawed with a circular saw, and, because less waste results, 
small sawmills often ship their walnut logs to a large mill that has 
a bandsaw. ‘The sawdust is generally used for fuel. It is used also, 
instead of hickory, to a considerable extent for smoking meats and, 
with the exception of hickory, is said to be the best wood available 
for the purpose. Large packing houses use great quantities of walnut 
sawdust in this way, but the demand seems to be very small in com- 
parison with the supply available. Sawmill operators have en- 
deavored to find other uses for walnut sawdust, such as for sweep- 
ing compounds. The dark color of walnut seems to bring it into 
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disfavor for this use, probably because of the mistaken idea that the 
dark sawdust is not clean. Slabs and edgings are useful only for 
fuel and are generally burned in the steam boilers. At some mills 
located near large cities a good trade has been started up in walnut 
cordwood. This waste, together with pieces too low in grade or 
too small in size to be merchantable, is usually sold by the wagonload 
for about $1.25 or $1.50 a load, which is equivalent to about $3.50 a 
cord. Much very low-grade and defective lumber that is marketable 
in normal times has not been salable because of the large  ac- 
cumulations made during the war. This class of material may be 
in demand for cheap and low-grade lumber when such stocks become 
less plentiful. A vast quantity of small sound portions of walnut 
accumulated in the process of manufacturing gunstock blanks from 
the flitch, and from these portions many clear pieces may be cut. 
Some of this stock has been disposed of to manufacturers of such 
small novelties as air rifles, but the market is limited, and immense 
piles of this material must be used for fuel. (Pl. IV, fig. 2.) 

Some milis convert their low-grade and small-dimension material 
into dimension stock. This, however, does not seem to be generally 
successful with walnut, on account of the large number of sizes de- 
manded, and these can not be produced without considerable waste. 
Manufacturers complain that for carefully manufactured clear stock 
they receive much less than for No. 1 common lumber; whereas they 
should receive a price equal to that of the firsts and seconds grade. 
Factory managers claim, on the other hand, that much waste in the 
use of dimension stock is caused by too close cutting to the finished 
size, by warping and checking, and by the presence of serious defects 
which can not be cut out. Theoretically, the manufacture of low- 
grade material into dimension sizes should be a success economically, 
provided the sizes are made to meet factory requirements. Thus, be- 
fore the war, a chair factory would purchase No. 1 common black. 
walnut lumber for, say, $65 a thousand, kiln-dry it for approximately 
$6, and cut it up at a cost of $10 to $15 a thousand, making a total 
cost of about $83. Since the average waste in manufacture amounts 
to about 25 per cent, the original thousand board feet would be re- 
duced to about 750 board feet. This would make the material cost 
11 cents a board foot, or $110 a thousand, after it had been seasoned 
and cut up. It would seem that a good grade of dimension material 
should bring a price by the thousand board feet at least equal to the 
price which high-grade lumber would bring. As a matter of fact, 
managers of many furniture factories prefer to buy the lumber and 
cut their dimension sizes from it, for they have a large number of 
different designs which change from year to year, and they might 
suffer much waste in buying dimension sizes. Therefore, the lumber 
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manufacturer generally cuts dimension material merely to use his 
low-grade lumber and get a return from stock which is difficult to 
market. There has been and still is a wide range in selling prices for 
dimension material. A price as low as $30 a thousand board feet, 
before the war, was reported for small clear stock cut from No. 2 
common, and as high as $80 for chair stock cut from waste. Differ- 
ences in price depend to a large degree on the quality of the stock. 
Notwithstanding the many objections to the use of dimension ma- 
terial, its manufacture in standard sizes in large quantity is success- 
fully carried on. Dimension stock should be clear of defects and 
first class in every way. Kiln-dried or thoroughly air-dried stock is 
much more satisfactory than green or partially seasoned material. 
Low prices and lack of demand for dimension materials are, in large 
part, the result of the manufacture of improperly seasoned, scant, 
and defective stock. 

Walnut-lumber manufacturers now often recut such low-grade 
lumber as No. 2 common, for which there is a relatively small de- 
mand, into smaller, less-defective pieces, which are classed in a 
higher standard lumber grade or may be sold as a special grade of 
stock that is narrow or short or both narrow and short. This 
remanufacture is generally applied to the lower grades of 4/4, 6/4, 
and 8/4, and to a considerable extent is taking the place of dimen- 
sion manufacture. This method is advantageous in that the fac- 
tories may saw their required pieces from this material, and the 
waste that might result from the purchase and use of dimension 
stock is often avoided. Some lumber manufacturers are disposing 
of their low-grade walnut by running factories in connection with 
their sawmills, in which they utilize the small sizes of material in 
making such products as phonograph cabinets and various kinds of 
boxes and novelties. 


VENEER. 


Because it is so easily worked with tools, walnut is an excellent 
wood for manufacture into veneer. The pleasing appearance due to 
its good color, the different figured effects and the variety of tones 
and patterns which can be obtained from different logs, and its ex- 
cellent finishing qualities combine to make it one of the most satis- 
factory native woods for fine cabinet veneer. The best-growth logs 
are generally sound, well rounded in cross section, straight, and with 
little taper. Our wild cherry is also a good cabinet veneer wood, 
but it lacks the figure of walnut, and even the best timber generally 
has many small defects. Walnut, mahogany, and cherry are said 
to be the most satisfactory cabinet woods for making sliced veneer, _ 
because they are so easily cut with the veneer knife and make a 
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smooth sheet without splintering. Moreover, the veneer warps very 
little in drying, glues very satisfactorily, and after it is made into 
panels does not shrink or swell excessively under varying moisture 


conditions. 


PRODUCTION. 


Data on the output of walnut in the form of veneer are available 
from reports of the Census Bureau for the years 1904 to 1911, in- 
clusive. The amounts of walnut logs used in different years are 
given in Table 15, and also the cost of the logs per thousand board 
feet, log scale, where reported. Approximately 95 per cent of the 
total amount for the years 1906 to 1909 was used for rotary veneer. 
Reports for those years are given by States and are shown in 
Table 16. 


TABLE 15.—Walnut used in different years in the manufacture of veneer, from 
reports by the Bureau of the Census. 


Thousands Cost per 

Year. of board 1,000 board 

feet, log aenct 

scale. ‘ 
UNOS e555 CaS Se as SSE 5 SS re Ce ee eee oe Us ane DS eR 12 DOO sete 2 See 
1K SSeS Oat CR ee es Oe Gon Mee ae Eee Se oh oi ee ie A SON ee Pie SNe eR Meee SAE Ty Oa DZONE ek eee 
HG eee a tat ey yee pe te WE ne ee es ne DiC eee alo Mere) Leyte Beets ea aS Bile aL i aPAL $67. 76 
OO ene Sores ees Me RR eT SE aay RAIA IR OE AREER. be SpA 3, 952 70. 39 
IMSS CS SASS SSE S ASSES Sane See See cee een oe Ue ae eine i ane tan ore a 5,176 60. 53 
DUG SOS & Ae Se Fe Ug tae se Bg eS eh ey ak oa Oe Ae soe ec ee eG es We Wh 2,400 69. 36 
DUS LEQ ae a eI LN TR Rd aaa ge A me gl ear Diecast ik 
BROT E bah Ae oat OSes Sele ee Aa a Ea ec SR ee eee oO he rs we oO ee AP MQ ese cae) eee 


1 This figure was obtained by using an average converting factor of 12 square feet of veneer to each board 
foot, 108 scale, derived from reports for the years 1905-1907, as reports for 1904 were only on veneer pro- 
duced. 


TABLE 16.—Amounits of walnut logs consumed in the production of veneer, by 
States, for different years, in thousands of board feet, log scale. 


State. 1906 1907 1908 1909 

Wali fora ae eee er et eal, ee ASF anicek. (OR MAE Bee TNO ie Ro) lee Like D 3 2 
I DYN EARETRDS Gey eS Sere SE Pies hl a ees Ra ree MSE ala Ag Ol ce mT RP Leap a 10 
LURES Cy Grate [et Riles Aes SR it Sai eon pe ses Rene Se ae 2,329 2,590 2, 813 1, 492 
ardtanares se ee Die ol ae ee ef a Ie ene ee ma: Stee 1,115 696 2,120 310 
HESCE TAG CEs y eee ie ss ep ge acy age rats tog Ce eas SA Myke 23 40 | 37 19 
INVER AEN O00 ie at eee Se Si = oe Sen en ne BRS PUI ron pra R NE 400 200 51 51 
INUESSACHUISCE ESE oe i eet rape yee ees pe fee Noo Nagin ay eines aay Mesee to A ha oe LR 4 1 
VET Cy Oeqrais see ais ss Le gees peg eee eet Pte es eee oe Re SS 3 6 2 20 
NETS SO UIT Teen Sipe Pe ree OMY Etch ag Scena) Asa a NY ll ea EG es dB geet leatigy alic ak eae 200 
INGWHUICTSC yer ee es Be ST er ees ee at eae A ee AS ala eee tS ee AN eee at Se aS Se caratatavcre = 
IES 0) ese et ei ee ekiacens 35 64 12 50 
CUT ee Se as ea Ge ee ema hae ene 1,175 203 105 181 
IRennSyIVaMa eee tek. ate aera Wee ee Bret pee eee teeeerni a ate OOS Race emewis| Ser eecpesios 
PRO TITI CSS CO setera reper peices oe Sine, ieee eal ta Dewees Re ce tye RIN a Oa 30 Lies eS ae 
ATS aR ISS Pee a ee aes Ree eC neg: 2. i eee Ae a 18 13 6 6 
BUGS GU VAL CT a ne Meee aN it meer eh doce, Mary gO al 18 10 16 50 

Ep bOtaliits CEE Tete ees PO AO ACES bee Se 5,151 3,952 5,176 2, 400 


Recent reports obtained from practically all of the large manu- 
facturers of walnut veneer in the United States show a consump- 
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tion of 3,296,000 board feet, log scale, of logs in 1917, with a pro- 
duction of 64,654,000 square feet of veneer, and an estimated con- 
sumption of about 5,615,000 board feet of logs in 1919, with a pro- 
duction of about 111,200,000 square feet of veneer. These figures 
are given by States in Table 17. About 50 per cent of the total 
amount is straight sliced and the other 50 per cent is about equally 
divided between rotary proper and stay-log rotary. Of the total 
amount of veneer produced, approximately one-half is plain and one- 
balf figured. During 1918 the cutting of walnut veneer, except 
highly figured stock from cross-grained wood, was prohibited by 
the War Department. Near the close of the year the cutting of 
valnut veneer was resumed; and the great demand that arose because 
of depleted stocks, together with the large supply of walnut logs on 
hand that had been purchased to fulfill Government war orders, ac- 
counts for the marked increase in production shown for 1919. It 1s 
also estimated that the 1920 walnut veneer production will be in ex- 
cess of 100,000,000 square feet. The increase in the production of 
veneer in recent years is greater than the log-consumption figures in- 
dicate, for the amount of veneer obtained now is much greater from 
the same number of feet, log scale, largely because of the cutting of 
thinner veneer. For instance, in 1906, from 5,121,000 board feet of 
logs, 67,184,000 square feet of veneer was produced, or 13 square feet | 
of veneer to 1 board foot of log; but in 1917 and 1919 the ratio of 
square feet of veneer to board feet of logs, log scale, was about 20 to 1. 
The estimated 1919 production was nearly double the reported pro- 
duction of 1906, and the estimated log consumption of 1919 was only 
about 9 per cent greater than the reported consumption of 1906. 


TABLE 17.—Amounts of icalnut logs consumed in the produetion of veneer for 
1917. and estimated consumption in 1919, by States. 


Thousands of 
board feet. 
States. 

1917 1919 
PRGIAN Ac 58 a a ee pe ae i Seek nn eee Pees ae 1,200 2,250 
HMOs = 32S =e oS ee ot Ee er ea ee ee ee eee eee 7. 650 
QHi0 2. sk a Re eB aE ee ee ee ees 190 835 
Michican; West Vircinia, Maryland: 02 io) yas ee ee ee ee 636 1, 130 
Kansas: MISSOUTE: =. 522 = Se Sy A a a al eee ae eg ee ge 481 750 
Podle =. > 32 ee as ee FO Fee oy Rae a ae =o ee | 3, 296 | 5,615 


MANUFACTURE. 


Walnut veneer is produced almost altogether by slicing, but small 
amounts are still sawed for special purposes. Sliced veneer is made 
by two processes—the rotary method in which the timber is rotated 
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against the knife, and the straight-slice method in which the timber 
moves in a straight line. 

Rotary-cut process.—This process has been used extensively for 
making veneer. It is still the method in most common use, for it 
has the advantage of a low cost of production. 

Walnut veneer logs are sawed into the lengths required for the 
veneer that is to be cut. These sections are put in hot water, gen- 
erally over night; hard material may require a night and a day, or 
even two nights and a day. Each log section is then taken out and, 
after the bark is removed, revolved in the rotary machine, which is 
constructed like a lathe. The knife is constantly advanced, the ad- 
vance for each revolution of the log corresponding to the thickness 
of the veneer. The veneer is usually torn off where a defect occurs, 
often at each revolution. Logs may be sliced down to a diameter of 
6 to 8 inches, depending on the machine. Some specially constructed 
machines cut down to a diameter as small as 4 inches. The figure 
in this veneer is made by the growth rings, and, since the slicing is 
done in the direction of these rings, a veneer with a large coarse 
figure is the result. Hence only the lowest grade of logs is cut in 
this manner. Moreover, a considerable part of the heartwood, and 
usually the most valuable part, is wasted in the core. If the center 
of the log is defective, there is some advantage in slicing by the 
straight rotary process. 

A variation of the rotary is the half-round process, by which the 
log is set somewhat off the center, and veneer is cut only part way 
around the log. This method is most commonly used with small logs 
in which there is a small amount of heartwood. The veneer may be 
sliced from the heartwood in this way, whereas by the straight rotary 
process little or no veneer can be obtained from the heartwood of 
small logs. If they are trimmed, successive sheets may be matched 
up for panel work. After the slicing of two sides of the log, the 
rest may be straight sliced and will yield quartered stock provided 
the central portion of the log is not defective. If the log is not 
sufficiently clear for veneer, it may be made into dimension stock. 

The stay-log rotary process is a development from the rotary 
method proper, and is now very largely used for walnut. In this 
process a heavy flat plate is set off center, at a distance of about 1 
foot, to which the timber to be sliced is fastened. The walnut block 
to be sliced is in the form of a half-log, generally called a flitch, and 
the sapwood is largely trimmed off (PI. V, fig. 1). Holes are then 
bored in this flitch to correspond with those in the plate, to which 
it is to be fastened with stay bolts. By this method the heartwood, 
which must be thrown away in the core in the straight rotary method, 
may be more closely utilized. 
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Some manufacturers cut from the “sap” side, the outside of the 
log (Pl. V, fig. 2), and others cut from the “heart” side or center 
of the log. Those who cut by the latter method do so in order to 
get wide heartwood stock that is at least partly quartered. This adds 
to its attractiveness, particularly if there is a figure in it. More of 
the quartered stock may thus be obtained with less waste than by 
the straight-slice method. It is true, as manufacturers claim who cut 
from the “sap” side of such flitches, that by slicing from the flat 
heartwood side there is considerable waste in working down to the 
curved surface from which a continuous sheet may be obtained. 
Moreover, since knots are more numerous near the center of walnut 
logs, the “ heart ” side is more likely to be defective. On the other 
hand, if the center of the log is clear, considerable valuable heart- 
wood is wasted in the “ dog board” when the slicing is done from 
the sapwood side. Although the thickness of the sapwood must first 
be trimmed off, and after that some narrow sheets of heartwood are 
cut, this method makes possible the production of wider sheets of 
heartwood than are obtained by cutting from the heartwood side. 
If the cutting is from the outside, the figure is somewhat coarse, as 
in the rotary method proper, but slicing from the “heart” side cuts 
across the growth rings and gives a striped effect. In stay-log slic- 
ing the flitch is sliced down to a thickness of about 3 inches, the piece 
that is left being called the “dog board.” If the veneer is cut from 
the heartwood side, the last sheets are nearly all sapwood. 

Rotary machines are generally made to take a log as long as 8 to 
10 feet. Stump or “butt” wood is sliced by the rotary stay-log 
process, veneer being cut from the outside of the log. This is for 
the reason that the figure in “ butt” wood runs with the outer sur- 
face of the wood. These stumps or butts are cut in half, because they 
can be more conveniently handled in this form. 

Straight-slice process —In this method the timber, which is first 
soaked, as in the rotary method, is pushed vertically against the 
knife with, however, a slightly oblique motion from end to end. 
The log lengths are usually cut in half lengthwise and prepared as in 
the stay-log rotary process. The cut is then made from the heart- 
wood side. Quartered stock is, of course, obtained only near the 
center of the log. The coarser figure is soon reached, particularly in 
the middle of the sheets. The panel maker generally trims off the 
outside striped veneer from the central coarse figure and keeps the 
two separate for different uses. Very large logs are sawed lengthwise 
in quarters, in order to get more of the quartered veneer stock. For 
quartering, logs should be at least 24 inches in diameter at the small 
end. Logs are also prepared for straight slicing, by squaring them, 
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Fic. |1.—WALNUT HALF LoGcs, WHICH HAVE BEEN PREPARED FOR ROTARY 
STAY-LOG SLICING BY TRIMMING OFF THE GREATER PART OF THE SAP- 
WOOD. 


At the butt end they are entirely heartwood. 


FIG. 2.—A WALNUT HALF LoG BEING SLICED FRom THE SAPWOOD SIDE BY 
THE ROTARY STAY-LOG PROCESS. 


PLATE VI. 
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Fig. |.—A PIECE OF PLAIN WALNUT VENEER OBTAINED BY STRAIGHT SLICING 


OR THE STAY-LOG ROTARY PROCESS FROM THE SAPWOOD SIDE. 


LE 
ee 


PLAIN ROTARY VENEER. 


Fic. 2. 


UTILIZATION OF BLACK WALNUT. 49 


and this removes most of the sapwood. The smaller logs are handled 
advantageously in this way. 

If there is sapwood on the edges of the veneer sheets it is trimmed 
off with the exception of about 1 inch. During the cutting of the 
sheets, the veneer from each log is piled and kept by itself, and in the 
same order as it came from the log. Im selling this veneer, about 
four samples are taken from the veneer sheets from each log in differ. 
ent parts of the pile. 

Special dimension veneer is straight sliced from clear blocks sawed 
from the log. These blocks are usually 4 to 6-inches thick, 1 foot 
wide, and 21 to 6 feet long, and may be sliced down to a thickness of 
three-fourths inch. This procedure involves much less slicing, and 
the sheets obtained are practically clear of defects. The method is 
not largely used, however, and is, on the whole, adapted to making 
plain veneer only, because the panel maker must choose and match his 
figured stock from large sheets of veneer. In the usual straight-slice 
process the flitch is so clamped in the machine that it may be cut 
down to a thickness of about 2 inches. Most slicers are made to take 
-flitches as long as 10 to 12 feet. The longest slicer will take a flitch 
about 16 feet in length. These machines for cutting cabinet-wood 
veneers are built very heavy, in order that a smooth, clean cut of 
uniform thickness may be made. 

Sawed veneer.—Little sawed walnut veneer is manufactured. It 
is claimed that the sawed veneer is of a higher grade than the 
sliced. In the manufacture of sawed veneer the log is squared, and 
long sheets, usually one-twentieth inch in thickness, are sawed from 
it with a fine-toothed saw. Highly figured stock, including “butt ” 
wood, is also sawed for veneers. High-grade sawed walnut veneer is 
used principally in Pullman cars. The highest grade is used in 
private railway cars. The plain veneer is used mainly for door stiles, 
rail stock, and table tops. This veneer is generally about one-six- 
teenth to one-eighth inch thick, and is used because of the greater 
wear to which such stock is subjected. 

Burls—Walnut burls are made into veneer by special methods of 
handling that depend on the size and form of burl, the quality of 
wood, and the kind of figure. The burl is first cut into several pieces, 
as an apple is cut, and may then be made into veneer by sawing, 
straight slicing, or rotary slicing. The kind of product and its value 
depend very largely upon the way in which it is handled. To get the 
most out of a burl requires much care and experience. 

Thickness of veneer—The most common thickness for walnut 
veneer at the present time is one twenty-eighth inch. Some firms use 
one-thirtieth inch, and thus make more veneer from a given quantity 
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of wood. Such highly figured pieces as burls are usually cut one- 
thirtieth inch thick. There seems to be a tendency on the part of 
panel makers to use thicker veneer of about one-twentieth inch. 
Although this veneer costs more, the makers figure that it is more 
profitable in the end; for with the thicker veneer almost no waste 
results from the rejection of panels that have been sanded through. 
Furthermore, the panels may be sanded more rapidly, and this is a 
particular advantage on account of the present high cost of labor. 
One-twentieth inch was formerly the common thickness for sliced 
veneer, but the thickness has been reduced, as walnut has become more 
scarce and higher in price. Sawed walnut veneer is usually one- 
eighth or one-sixteenth inch thick. Figured stock is usually sawed 
one-sixteenth inch thick. 

Yield by different methods.—Exact data are difficult to obtain on 
the yield of veneer from logs of different sizes, because the different 
processes are varied to suit each log. Moreover, there are wide dif- 
ferences in the quality of different logs. Average yields may be 
calculated, however, from practically clear logs, with deductions of 
the average amount of waste in that part of the log from which, in 
commercial practice, merchantable veneer is produced. Table 18 
gives in terms of veneer one twenty-eighth inch thick the calculated 
volumes to the linear foot of logs of different diameters. Table 19 
gives the average thickness of sapwood. and diameter of heartwood 
for logs of different diameters. In the calculations of yield, a larger 
allowance for sapwood is made than is shown in this table, for the 
reason that the sapwood is often of irregular thickness and therefore 
a greater waste is caused than the actual thickness of sapwood in- 
dicates. 


TABLE 18.—Theoretical volumes, in terms of one twenty-eighth inch veneer, of 
logs of different diameters, per linear foot of log. 
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TABLE 19.—Average width of sapwood and diameter of heartwood, of walnut 
logs of different diameters. 
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Diameter inside bark. width of pie Diameter inside bark. ioe of 
sap. : sap. 


Diameter 
of heart. 


Inches. Inches. Inches. Inches. In-hes. Inches. 
0. 


— 

w 

' 

' 

' 

' 

: 

' 

' 

' 

' 

‘ 

' 

‘ 

’ 

' 

' 

‘ 

’ 
ernie ro 
AF PWNNFOCOOMM 
SONMNFODDOONHEH! 

wb 
OU be 
' 
' 
’ 
’ 
' 
' 
' 

RODS Nie ee tebe rae Fe ee 
SOOO OWOOMMOONNIS 
ie) 
= 
ie) 


If the straight rotary process is employed, manufacturers generally 
find that there is, on the average, about 20 per cent of waste, not 
counting the core and the sapwood. Figuring the core at 6 inches 
in diameter for an average log of 18 inches in diameter, because 
rotary logs generally run small, and figuring 2 inches as the thick- 
ness of the sapwood, the entire log contains 359 square feet of veneer 
to the linear foot of log, inside the sapwood, less 66 square feet in 
the core, which is generally considered waste, thus leaving 293 square 
feet to the linear foot. If 20 per‘ cent waste in slicing is deducted, 
a net yield is left of 235 square feet of veneer to the linear foot. As 
the original log scaled 12 feet to the linear foot, this makes a yield 
of about 19} square feet of veneer to the board foot of log, log scale. 

In the stay-log rotary process, a half log from a log 24 inches 
in diameter, which is representative for this type of veneering, will 
yield to the linear foot, if it is perfectly clear, about 273 square feet 
of one twenty-eighth-inch heartwood veneer cut from the sapwood 
side, and about 282 square feet cut from the heartwood side, allowing 
for a 3-inch “dog board” and the waste in cutting down to get a 
sufficiently wide sheet of heartwood veneer. Figure 7 shows the 
cross-sectional area from which merchantable veneer is generally 
cut by the two processes. Manufacturers calculate that there is a 
10 per cent waste in the portion from which merchantable veneer is 
cut. If this 10 per cent is deducted, a balance is left of 246 and 254 
square feet, respectively, in cutting from the sapwood and heart- 
wood sides. 

As there are 124 board feet, log scale, for each foot in length in 
the half log referred to above, this makes a yield of approximately 
20 square feet of veneer for each board foot, log scale. This figure 
corresponds with the general average of 20 obtained from reports of 
veneer manufacturers. | 
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Because there is a somewhat greater waste in cutting from the 
sapwood side on account of the “dog board” being all heartwood, 
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Fic. 7.—Diagrammatic cross sections of two walnut half logs showing how the veneer is 
sliced by the stay-log rotary process from the sapwood side (above) and heartwood side 
(below). In both sketches the portion above the upper curved line is trimmed off before 
a sheet of merchantable size is obtained. That below the lower curved line is the dog 
board. The part below the dog board in the lower sketch is trimmed off to secure a face 
for attaching the log to the veneer machine. 


the yield from clear fiitches will be on the average somewhat less 
than it is when the cutting is from the heartwood side. H the heart- 
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wood is defective the yield might be made greater by cutting from 
the sapwood side. 

In the straight-slice process the principal waste is in squaring the 
log lengths and in the “dog board.” <A 20-inch log may be taken 
to illustrate the straight-slice method. Squaring this to 14 inches 
will remove nearly all of a 2-inch rim of “sap” and cut down to a 
heartwood face of about 8 inches in width. If allowance is made 
for a 10 per cent waste, as in stay-log rotary, a possible yield is given 
of 353 square feet of veneer to the linear foot of log, after a 2-inch 
“dog board” is deducted. As there are 16 board feet, log scale, to 
the linear foot in a 20-inch log, each log-scale foot will yield about 
22 square feet of veneer. The figure generally given by firms that 
make straight-sliced veneer almost exclusively is 20 square feet to 
the board foot, log scale. The small amount of sapwood that was 
not removed in squaring the timber probably accounts for the differ- 
ence in these figures. 

If it is cut in halves for slicing, the log is not squared. The sap- 
wood is largely trimmed off, and the back, or outside, of the log is 
trimmed down to a flat surface in order that the half log may be 
held in the veneer slicer. As there is a little less heartwood trimmed 
off by this method, the yield in veneer will be slightly greater. 
Although there are two “ dog boards” to a log if the half log is used, 
each one is thinner than the “ dog board” from the entire log. 

The yield to the board foot of log does not, therefore, differ greatly 
in the three different processes—straight rotary, stay-log rotary, and. 
straight slice—the general average of 20 square feet of veneer to 
each board foot of log applying very closely in each case. 

If dimension walnut veneer is made from small clear pieces, only 
about 15 square feet of veneer is obtained to one board foot, log scale, 
of the logs from which the clear pieces were cut. Asa matter of fact, 
a clear block 1 foot by 6 feet by 6 inches, containing 36 board feet, 
which is equivalent to about 30 board feet, log scale, will yield about 
880 square feet of veneer, or 29 square feet to each board foot, log 
scale, in addition to a three-fourths-inch “dog board.” Therefore 
only about one board foot of the clear piece is required to produce 
the same amount of veneer as may be obtained from 2 board feet cal- 
culated on the basis of the entire log; that is, only about one-half of 
the log is used for the small clear blocks. The remainder of the log 
not used in producing the clear pieces may be utilized for lumber and 
dimension material. Furthermore, logs of lower grade may be used 
than are required in making the larger-sized veneers. 

Dimension veneer, cut to the size required by factories, is often 
obtained from veneer made by the rotary process. This plan in- 
volves much trimming of the veneer, but it makes unnecessary the 
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shipping of a great deal of stock which would not be adapted to the 
needs of the purchaser. 

Of sawed veneer the yield is about half what it would be in 
straight sliced, because the saw kerf is about the thickness of the 
veneer sheet. Thus, a 20-inch log with an equivalent volume to the 
linear foot of 524 square feet of veneer one-twentieth inch thick, 
after it is squared, and 10 per cent is deducted for waste in the sheets 
and in the “ dog board,” yields 126 square feet of veneer to the linear 
foot. This makes only about 8 square feet of veneer to the board 
foot of log. 

Kinds of veneer.—Walnut veneer is generally termed plain, striped, 
or figured, although there are no hard and fast lines of distinction 
separating the three kinds. 

Plain veneer is without stripe or figure. It is produced mainly 
by the rotary method, but some of it is made by straight slicing from 
the log in the tangential direction. (PI. VI, fig. 1.) The veneer 
produced by the straight rotary process is generally plain. In forest- 
growth timber in which the annual rings are not very distinct the 
straight rotary method gives a coarse effect to the veneer, and in 
open-growth timber the more distinct growth rings give a still 
coarser effect, producing a very “wild” design. (PI. VI, fig. 2.) — 
Plain veneer is also produced by the stay-log rotary process. If 
cutting is from the sapwood side, the effect 1s somewhat similar to 
that produced by the rotary process, but some striped effect is ob- 
tained, especially toward the center of the log. If cutting is from 
the heartwood side, the striped effect is obtained at first, the veneer 
becoming plain in the middle, and entirely plain before the flitch 
is sliced down to the “dog board.” Plain veneer is also produced 

by straight slicing near the outside of the log. 

In striped veneer the lines caused by the growth rings are fairly 
straight. This effect is produced both by straight slicing and the 
rotary stay-log method. The veneer straight sliced from near the 
center of the log has the most distinctly striped effect, especially 1f 
the veneer is from an open-growth tree in which dark and lght lines 
alternate. These stripes are sometimes so marked that the veneer 
resembles that made from Circassian walnut. In straight slicing 
the stripes become broader as the sheets are cut at a greater distance 
from the center and the striped effect is not so pronounced. 

Striped veneer is produced by the stay-log method when the cut- 
ting is from the heartwood side. Near the center of the log a quar- 
tered effect is produced. (PI. VII, fig.1.) Ata short distance from 
the center striped veneer is obtained along either edge of the strip. 
Slicing from the outside of the log gives a striped effect to the 
middle part of the sheets cut near the center of the log. 
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Figured veneer is cut from curly or highly figured wood. Walnut 
veneer cut on the quarter either by the straight-slice or stay-log rotary 
process shows a striped and cross-figured effect if the grain is wavy 
or curly. (PI. VII, fig. 2.) This waviness of grain is not brought 
out so well if the cut is made tangentially. In figured stumps or 
“butt ” wood the curl is along the surface of the trunk, and the cross- 
figured effect is here obtained by slicing along the surface. (Pls. 
Vand | 1X2) 

Highly figured veneer cut from burls, crotches, and stumps has a 
great variety of figure. (Pl. X, figs. 1 and 2.) Burls are particu- 
larly highly figured with islets and bird’s-eye effects. Burls from 
very old trees often have a mottled appearance on a glossy dark 
groundwork, ranging from almost jet black to lighter shades of brown 
or chocolate color. This gives them an extravagant value. Such 
highly figured veneer is sometimes marketed under the names of 
“French burl” and “ Circassian walnut.” 

Prices of veneer.—The prices given in Table 20 prevailed in the 
summer of 1919 for different kinds of walnut veneer. There is con- 
siderable range in price within some classes because the veneer itself 
differs greatly in quality and figure. 
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Some manufacturers who turn out high grades of walnut veneer 
got an average of 24 cents a square foot for their product. The aver- 
age value, derived from reports to the census for 1904, was $14.70 a 
thousand square feet, or nearly 14 cents a square foot. 


GRADES AND PRICES OF VENEER LOGS. 


Walnut is a timber so variable in quality that veneer makers find 
it difficult to draw up any hard-and-fast rules that will indicate 
the value of any particular log. They take the view that each log 
must be judged on its own peculiar merits, with reference to its 
size, the amount of sapwood, the straightness and form of log, the 
number, size, and position of defects, and, particularly, the kind and 
amount of figure in each log. 

Veneer manufacturers do not generally publish any prices for 
their logs, for they claim that the prices depend on the quality of 
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each log and the general run of the lot. The company’s log buyer 
usually proposes a lump sum after he has gone over the logs carefully. 

Some veneer companies buy both plain and figured logs and saw 
the plain ones into lumber. Others buy only figured logs. Most 
firms will take logs that are at least fairly clear and 16 inches and 
over in diameter at the small end, or as small as 14 inches if there 
is a sufficiently large portion of clear heartwood, or if the log is 
figured. They prefer logs that are 18 inches and up and clear of 
defects. Logs having more than a 2-inch ring of sapwood are not 
so well adapted for making veneer unless they are very large. 

Merchantable stump or “ butt ” wood should be at least 22 inches 
in diameter at the small end, and from 30 to 42 inches long, according 
to the specifications of different buyers. Some manutacturers tse 
lengths of 30 and 36 inches to correspond with the standard panel 
sizes. Figured stumps usually bring a price of $100 to $500 a thou- 
sand board feet, depending on size and figure. 

Veneer logs should have a minimum length of a little over 8 
feet. Some mills buy 6-foot logs, and some accept 4$-foot logs, if 
they are of exceptional size and quality. During the first half of 
1919 the price of walnut veneer logs ranged from $75 to $175 a thou- 
sand board feet, log scale, depending on size and quality. 

Walnut burls are very high in price, and, on account of their 
irregular form, are usually sold by the pound. Before the war the 
general range in price was 10 to 15 cents. Genuine burls are now 
very scarce. 

Two somewhat common grades for walnut veneer logs are as fol- 
lows: No. 1 logs, which may have one or two sound knots if the logs 
are 10 feet or over in length, but must be free from worm holes, bird 
pecks, and shakes; and No. 2 logs, which must have a clear length 
of at least 43 inches. 


WASTE, 


The waste in the manufacture of walnut veneer is mainly in the 
form of the loss that results from trimming down the fiitch sufii- 
ciently for a sheet of merchantable veneer to be cut; the “ dog board,” 
or core, left after cutting off as much veneer as possible; the defects 
trimmed out of the veneer, including pith center and sapwood; and, 
in the case of dimension veneer cut from rotary stock, the loss from 
cutting to size. | 

The only data available on the amount of waste in different proc- 
esses are those derived from calculating the yield of average or 
representative logs, as given in the section on “ Production.” The 


proportions of waste in different processes, according to these cal- 
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Fia. |.—A PIECE OF STRIPED WALNUT VENEER. 


Sliced on the quarter either by the straight-sliced process or by stay-log rotary cutting from the 
heartwood side of the half log. 


FIG. 2.—PANEL COMPOSED OF TWO MATCHED SHEETS OF CROSS-FIGURED 
WALNUT VENEER. 
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A PIECE OF FIGURED WALNUT “‘ButTt’’ Woop VENEER. 


Produced by slicing in the stay-log rotary process from the outside { 
of the log—that is, approximately in the direction of the annual- 
growth rings. 


PLATE IX. 
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SMALL SHEET OF FIGURED 


IT COMES FROM 


Woop VENEER AS 


“BUTT 


THE SLICER. 


in that part where the rings of growth bend 
out toward the root spurs. 


The light-colored wood is sapwood. The figure is 


Bul. 909, U. S. Dept. of Agriculture. PLATE X 


Fic. |.—PANEL COMPOSED OF FOUR MATCHED SHEETS OF FIGURED WALNUT 
VENEER. 


FIG. 2.—PANEL COMPCSED OF FOUR MATCHED SHEETS OF HIGHLY FIGURED 
“Butt Woop VENEER. 
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culations, are given in Table 21. The amount of waste in the in- 
dustry as a whole may be approximated by converting into terms 
of veneer the total quantity of logs used for veneer manufacture, 
and comparing this amount with the actual yield according to the 
reports of veneer manufacturers. If the average log is assumed to 
be 20 inches in diameter there is about 733 square feet of veneer 
one twenty-eighth inch thick and 16 board feet to each linear foot 
of log, or approximately 46 square feet of veneer to each board foot 
of log. If, according to figures on the production of walnut veneer 
for 1917, 20 square feet of veneer is produced for each board foot 
of log, 434 per cent of the log is veneer stock, and 564 per cent is 
waste. As about 50 per cent of the total output of walnut veneer 
is straight sliced, 25 per cent straight rotary, and 25 per cent stay- 
log rotary, a weighted average of the percentages of waste shown in 
Table 21 gives a general average of 54 per cent for the industry. 
This corresponds closely with the general average of 564 per cent, as - 
determined from the manufacturers’ reports. 


TABLE 21.—Calculated percentages of waste in the manufacture of walnut 
veneer by different methods. 
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From the standpoint of utilization there are three general classes 
of waste in veneer manufacture: Trimmings from logs, flitches, and 
veneer sheets; pieces such as “dog boards” and cores that are left 
after cutting the veneer; and defective material, including sapwood. 
The first class of waste is useful only for fuel and is generally dis- 
posed of in that way. “ Dog boards” from straight-sliced veneer, if 
they are not too defective, are often resawed into boards; if they are 
figured, valuable stock may be secured from them. The “dog 
board” of the stay-log rotary process, on account of the stay-bolt 
holes, is generally useful for fuel only. Cores are usually 3 or 4 
inches in diameter and are often resawed into dimension stock if they 
are not too defective. Such dimension material shortly after the 
war often sold for $50 to $80 a thousand board feet at furniture fac- 
tories. Veneer cores have been used for porch pillars, but they are 
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usually too defective for this purpose and, moreover, there is little 
demand for a perfectly straight and plain pillar. These cores are 
not generally suitable for rollers because the wood is too soft. Most 
manufacturers use them for fuel. 

Defective and sapwood veneer is often used for fuel because of 
the small demand for such stock. Some manufacturers claim that 
often they can get only one-eighth cent a square foot for it, and that 
it is not profitably marketed at this price. It is used for backs of 
pianos, bureaus, and mirrors, and for drawer bottoms. Furniture 
factories prefer to buy yellow poplar or some other cheaper veneer 
for such purposes because the use of the larger sizes in which it is 
to be had involves less work and a lower cost for the labor in using it. 

Some manufacturers utilize their logs very closely in making 
straight rotary veneer. They stop the slicing before the core is too 
small, and then either saw or straight slice it. In this way less of 
the heartwood is wasted. 


USES. 


Walnut veneer is used mainly in dining and bedroom furniture, 
musical instruments (principally pianos and phonographs), and 
cabinetwork in general. It is used, as a rule, in the panels only, the 
smaller pieces, such as corner posts, being made solid. Furniture 
manufacturers may either make their own panels or buy them made 
to size from panel manufacturers. . 


TIES. 


Walnut makes a satisfactory tie because of its durability. It is 
used untreated by the railroads. Locust, black walnut, and white 
oak are generally considered the best tie woods and command the 
highest prices. 

There is a considerable quantity of small and defective timber 
in the course of logging walnut, which may be converted into ties 
at a profit. Ties are usually 6 by T, 6 by 8, 7 by 8, or 7 by 9 inches 
in cross section and 8 or 84 feet in length. A 12-inch log, if it is 
straight and not too defective, may be cut into a 7 by 9 or 7 by 8 
tie. A 10-inch log will make a 6 by 8 tie if it is not necessary to 
cut the log down on account of a defect. Top logs and especially 
the limbs of walnut are liable to be so crooked that there is much 
waste in cutting up such material. Ties as small as 5 by 7 inches 
are sawed for use on sidings and on trolley lines. 

The prices paid for walnut ties generally amount to about the 
same as the market value of cull walnut lumber. It is usually, 
therefore, a question with the manufacturers whether it is profitable 
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to turn this kind of stock into ties. There is, however, a larger per- 
centage of overrun in sawing into ties, and for this reason the manu- 
facture of ties is often profitable, especially if the mill is in a region 
where the best prices are paid. Defective ties are sometimes cut 
into mine caps about 6 inches thick if there is a demand for such 
material. Wedges to be used with the caps are also sawed out of 
waste walnut. 


POSTS. 


Close utilization may be effected by sawing small and defective 
walnut into fence posts. Although it is not so durable as locust and 
some other woods, walnut is suitable for posts and is in demand for 
this purpose. A common size for posts is 5 by 5 inches at the bottom 
and 2 by 5 inches at the top. This manner of sawing is advantageous, 
because the yield is greater than it would be if the posts were of the 
same size throughout. 


SECONDARY INDUSTRIES. 


Walnut is manufactured by factories mainly into three classes of 
products—cabinetwork in general, interior finish, and firearms. 
Under cabinetwork are included furniture, fixtures, chairs, cabinets 
and cases for musical instruments and sewing machines, and caskets. 
Inside finish includes products of the planing mill, doors, and panels 
for stores, offices, and railway cars. Gun and rifle stocks and pistol 
grips are the parts made for firearms. Of minor importance are 
such small articles as handles of various kinds and fancy boxes. 

Table 22 gives the annual consumption of walnut, as reported by 
factories and grouped according to classes of products. These figures 
apply to the years 1909 to 1913 and represent the pre-war consump- 
tion. There has probably been an increase over these figures in the 
use of walnut for general cabinetwork, on account of the great recent 
demand for walnut furniture. This increase in the use of walnut for 
furniture has been largely offset by the greatly lessened demand 
for certain kinds of cabinetwork, such as sewing-machine cabinets, 
which were made almost entirely for supplying the foreign trade. 
In other classes of products lessened foreign demand is also gen- 
erally more than balanced by an increased use of similar products 
at home. It is believed, therefore, that the figures shown in the 
table are somewhat representative of the importance at the present 
time of the different industries in walnut utilization. The figures 
on the cost of material are of value only for the purpose of 
comparison, 
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TASLE 22.—Reported annual factory consumption, and cost of black walnut, 
by industries.* 


Quantity used 
annually. Average| Totalcost 
COSt Der f_o.b 


Indusizy. | Seder tae PEE = = 
eet board 1,000: factory. 
| Se eel as eee Bee feet.| factory 
General eabinetwork 2.2. o~ So22¢s sce es ae et 8 | 10,147,407 42.30 $80.66. 66 | $818,508.77 
SNSGTUMETES. THSICAL Se re ee ae eee | 4,991 S08 20. 81 1.31 | 405,898.95 
Planing-mili products, sash, doors, blinds, and general | | 4 
snistiworke Pc oe ee ee ee | 4,606, 420 19.20 76.55 | 352,618.50 
Wirearms..- 222 2- Sa0 SoS eee Be ee ee Se et 7.09 61.53 | 104,601.60 
Caskets and eoffins-. | .-- #0 ee | 474,000} = 1.98] 106.66 | 50, 557.00 
Machinery and apparatus, electrical. _..-____________._.-- 452, 600 1.89 79.53 35, 994. 00 
Vehicles and velicle parts-.-*- 2") 2S 390, 450 1.8 91.44 35, 702. 00 
Chairs asd chair Sioek= = <-> 5-1 Se 263, 2 1.10 76.73 20, 196. 00 
Car consiruciamcs. 1251 sts iy ot ee EE eee 256, 181 1.07 87.63 22, 450. 00 
I GReR Ewe eg ee a ek ee ees | 163, 250 -63 39. 27 6,411. 00 
Frames and molding, picture ..--.......-------.--------- 125, 004 -52 117.76 14,721.00 
Instruments, professiona land scientific._.._..._..........| 71, 200 30 64.72 4,608. 00 
ClackS 222 en Th Bee es eee 58, 527 24 65. 22 3,817.00 
ames ane) fageets 32. o> 9 Se ag a ee 56, 000 -23 31.04 1,738.00 
OPENS ane atMetie SondS 2 =) 2-2. Ste. Set ee 41,000 -17 | $2.93 3,810.00 
Woodenware, novelties, and dairymen’s, poulterers’, and | 
APIAFISES SUPDNGS. 222 Ss So Le ee AS 38, 547 -16 | 96.2 3, 711.50 
Li i 2s ee ee eee eS: feed SP RT ee Se rR ME 29,050 -12 45. 65 1,326.00 
13) 4) 1 1 ee Rein ae MERE OD i I Ce ee a a Se | 26, 700 at. 77-15 3,060.00 
IP AMGETES IME CEASE. <0 23 oe a 21,500 -09 57.44 1,235.00 
Landry: apphanees == > ot See SS ee eee 20, 000 . 08 99.00 1, 300.00 
Whips, canes, and mum brellastieks__-.__.-...-.-----.----- 20, 000 - 08 51.00 1,020.00 
Macune comsunction= 2-8 a eee 10,817 -05 49. 40 437.00 
Plumbers” wootlw0ek.. ... = 22 re es ee eee 10, 300 -04 78. 64 810.00 
ASTCU ata tn PleMmenis =.= en ee ee 8,000 - 03 16. 50 132.00 
Ship and: boat building. 2 22. 5 2 SS et 2 3,750 -02 120. 80 453.00 
Rollers Shade and map. 2--.- <2) 2 ee ee 2,000 -O1 110. 00 220. 00 
Carpet Sweepers-5-) tts f: 325. 2 et ee ae 500 (3) 200.00 100. 00 
kal = SR 2. ea FET eee | ere ct 23,988,346} 100.00} 78.99 | 1,894,935.72 


ee 
3 Less than one one-hundredth of1 per cent. 

Table 23 gives the same data by States. Ohio, Indiana, Illinois, 
and Kentucky are the States that have comparatively large amounts 
of walnut available and that use large amounts in manufacturing 
finished products. The States of New York and Michigan, which 
have to go farther for their raw material, also use considerable quan- 
tities in manufacturing. 


TABLE 22.—Renorted annual consumption of black walnut in factories, by States. 


Quantity Quantity 
use 
State annually, State annually 

feet board | feet board 

measure. | measure. 
ngiands- S- 625s ee I 5 5o8 0151) West Vironia 3. eee 49 500 
MUfesnass ee) S52 TTS ee eS eee 4,340,350 || Rhode Island__._.__.__._____-_._-_- 49,300 
OO ee el ee ee eg | 2. 92). (40) i Kansas. 22. 22 ee 26, 500 
ewe Mei 5 ee ee ee ee 2.62S, 128 |} District of Columbis. _...._-....:.-- 26, 000 
Michigan 34: oo = . 3-5 8) oe a ee 1,473, 123 OWiae=®. . = =e ot eee 11,500 
iMenkueicy. 5. = 5. S321 eis ge See L463 500 | pouth. Dakow 2. eee 10,500 
JES ons. | Soe ee 874,250 1] South Carolima._-_._-..--=....---=-.- 10,000 
PessiSyhwanlid 522-4252 > <5 3 Sete 782,615 |} New Hampshire. _._..._-...-----.--- 9,000 
Banmectirnbete = 2S 30s 2 648,650 || Georgia *~ 752 et a 7,000 
wei te Cearadrnie 2202. St 1S Fk. hes 5G 0003 |) Mississippi 23 2 eee 3,000 
NESE WEIN ye 548, 500 Maine 2.) oS ee ee 2,000 
ANEIITL GSS 5 ie Se ee CEE EE RAE 520: O00(l) Oktahomeas 225s = ets ae ee 2,000 
ING WEES gS o5- eet ee 301 S50 li Delaware 2. Jen i eee 1,948 
‘gallina 1 Se eee ee eee are 271,300) || Oregons. Etec: ee a eae 1,900 
LLinil 21.2) ae ee a 16), 639) ||| Nebraska- 2222 == ee ee 1,252 
Vie gn (1 3 3 o22 & Sm See Oe See 1415022 |} Washington! _- 5=) +! > = 253. _ ee 1,000 
ESSOMIES See a eet 2 149.573 ‘Louisiana: ° 2 2 ee ee 500 
1 rh Cees eee es Se ees ee 335,000 || Montana... -_.-..--1--.5--. 222-2 250 
SG iT Te ee ee ee 112, 916. || Colorado. ©. 2 23- | 32 se 100 - 
Atal a ee ee eee 62, 590 || ee 
WiESGOnsin= 22 eee eee) 62.000 Tol... See 23, 933,346 
AT ERRNSHSS Soe See 55. 000 


1 Data collected by the Forest Service during the period from 1909 to 1913, inelesive. - 


a eS ee ee 


UTILIZATION OF BLACK WALNUT. 61 
FURNITURE. 


The extensive use of walnut for furniture dates back to the latter 
part of the seventeenth century, when walnut furniture replaced 
oak in Europe. England was the first to appreciate the value of 
American walnut, and it was used there at that time and often pre- 
ferred to the English or Circassian walnut of Europe. Elaborately 
carved pieces, often with highly figured veneer, were well liked. Ex- 
ports to England reached fair proportions by the end of this period, 
and large shipments for that purpose have gone to European coun- 
tries ever since. Walnut furniture (including chairs and chests of 
drawers) was made in New England in the latter part of the seven- 
teenth century, and at about the same time it was used in Virginia. 
In the eighteenth century wild cherry and walnut were the principal 
native cabinet woods. During the first haif of the eighteenth cen- 
tury much furniture was made of walnut in eastern Pennsylvania 
and New Jersey; probably the best was made in and near Phila- 
delphia. The walnut grown in this region had a uniformly dark and 
rich color which was well liked. Mahogany also was much used. 
The “ lowboy,” a very low dresser with one or two drawers, and the 
“highboy,” a dresser of six or seven drawers, were characteristic 
pieces of furniture at that time. 

In the latter part of the eighteenth century walnut as a furniture 
wood went out of fashion in England. During the first half of 
the nineteenth century, however, walnut was utilized in large quan- 
tities for furniture in this country. The source of supply of the 
timber was now farther west than the region of supply during the 
eighteenth century, and large amounts were cbtained from Ohio 
and Indiana for shipment to eastern factories, mainly in Phila- 
delphia, New York, and Boston, where furniture of the better quality 
was .produced. Veneer was much used at that time. During the 
third quarter of the nineteenth century heavy, cumbersome walnut 
furniture of grotesque and ungainly patterns came into vogue in 
this country. The dark stain with which the wood was generally 
covered gave it a uniformly dull, lifeless appearance, which, together 
with the unattractiveness of these styles, resulted in so discrediting 
the wood that by the latter part of the nineteenth century it became 
extremely unpopular. Its employment in large quantities during the 
earlier part of the nineteenth century served to reduce greatly the 
best of the available supply in eastern United States, and that fact 
in time helped to discourage its use. 

During the past several years there has been a revival in the 
demand for walnut furniture in this country. This is mainly because 
of the adoption of lighter finishes and figured effects, which are in 
contrast with the dark, somber finishes in earlier use, and because of 
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the obtaining of new supplies of the wood. On account of the high 
price of oak and the relative scarcity of mahogany that resulted 
from restricted imports during the war, walnut has recently dis- 
placed these woods to a large extent for furniture. 

There are several reasons for the high value placed upon walnut 
as a cabinet wood. It has good seasoning properties, will hold its 
shape well, and will not deteriorate after it is properly seasoned; 
it has an attractive appearance, may be polished to a smooth sur- 
face, and will take stains and varnishes very well; it may be cut 
easily with tools, and is thus adapted to carving and veneer making; 
it may be glued with very satisfactory results; it possesses moderate 
strength and weight. 

To a degree equaled by few other woods walnut possesses all the 
different qualities that are essential to a first-class cabinet wood. 
Greater strength would be of advantage, but this would involve 
greater weight and greater hardness, and the greater hardness would 
interfere with its being easily worked with tools. 

The principal articles of furniture made of walnut are dining- 
room and bedroom suites. Dining-room tables of walnut are much 
in demand, because they are very serviceable and do not show to the 
extent to which some other woods do the hard usage to which such 
tables are subjected. Bookcases, desks, living-room tables, and 
many other pieces are commonly made of walnut. Recently, on 
account of its serviceability, there has been a considerable demand 
for office furniture of walnut. 

There are three general classes of furniture—that made along 
plain lines and of figured wood; that characterized by elaborate 
design and made almost altogether of plain wood; and cheaper 
grades of furniture, simple in form and of plain wood. 

The greatest demand now is for walnut furniture of plain lines 
and finished to show the natural figure of the wood. Much plain 
walnut furniture is made, but usually some figured wood is employed 
for the most conspicuous parts. Large-figured effects in walnut are 
not so popular now as formerly. The highest class of walnut fur- 
niture generally has stripe and cross figure, and often some crotch 
and burl-wood pieces. Some large, heavy walnut furniture of an- 
tique design, usually with large carvings, is also made. These pieces 
are for large rooms of expensively furnished houses, and are gen- 
erally copied after the early-period designs of walnut furniture. 

Dining-room tables of walnut are manufactured in large numbers. 
They are generally finished in plain wood, because the only conspicu- 
ous part is the top, and this is often kept covered. Table tops are 
generally made of three or five plies, with a core of solid wood and 
one or two sheets of veneer on either side of the core. Occasionally 
table tops are made with the upper ply of sawed veneer one-sixteenth 
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or one-eighth inch thick. This will stand more wear than the thinner 
sliced veneer if hard usage is involved. The top may also have a 
small bent rim of walnut along the edge to cover the core. Table , 
rims are usually made of three or four plies, each about one-fourth 
inch thick. These may be of walnut or covered over with walnut 
veneer. 

Buffet and serving-table tops are made of three or five plies. They 
may be plain, but more often they have stripe and cross figure. 
Doors and drawer fronts of buffets and serving tables are also made 
of three or five plies and they generally show some figure. Small 
drawer fronts are often of highly figured crotch or a The ends 
of such pieces are generally of plain wood, except in very expensive 
stock. Doors in furniture of high grade here a ply of walnut ve- 
neer on the back and an edge of walnut. 

Plain rotary-cut walnut veneer is used also for drawer sides and 
bottoms. China closets are usually made of plain wood. The shelves 
are more oiten made of some cheaper wood with the front edge of 
walnut veneer. 

In bedroom Arian bine the same general style of finish is used. 
Built-up tops may be plain, but more often they have some figure. 
Drawer fronts and panels are made of three or five plies, and, if 
they are conspicuously placed, figured effects are often made use of, 
including stump wood and burl. 

Legs, corner posts, and mirror frames are to a very large extent 
made of solid pieces of other woods, except in the manufacture of 
the most highly priced furniture. In very expensive pieces such parts 
as the corner posts are veneered in order to secure the desired figure. 
In low-priced walnut furniture the ends and other inconspicuous 
parts are entirely of less expensive woods. 

The best panels in common use are made of five plies. The core 
is of some such wood as oak, quarter-sawed red gum, birch, chestnut, 
basswood, or yellow poplar. This should be constructed of narrow 
pieces to prevent warping e, and the two plies on either side should 
be so laid that the grain in the ply next to the core is at right angles 
to that of the ae ply and that of the core. This ietiod makes 

a strong panel and minimizes the effects of shrinking and swelling. 
A small piece of highly figured veneer, usually stump wood, crotch, or 
burl, is often placed upon the center of a large panel of plain or 
striped wood. This is called an “overlay” and is popular at the 
present time. An “overlay” of walnut burl or crotch is sometimes 
used on mahogany furniture. It is stained to match the mahogany 
panel and is regarded as adding much to the attractive appearance 
of the mahogany. Maple burl is sometimes used as an “ overlay ” 
panel with walnut. 
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Carvings often add greatly to the attractive appearance of the 
article. ‘The finer, more detailed carvings are usually made sepa- 
_ rately and afterwards attached to the wood. On account of the high 
- cost of labor wood carving is expensive, and many imitation wood 
carvings are made. A tendency is now observable, however, toward 
the use of simple carvings made of genuine wood. These carvings 
are sometimes made by machinery and at a lower cost than when 
made by hand. 

Walnut finishes are now more nearly like the natural color of the 
wood and vary from light to dark brown. A medium light-brown 
tone that shows a figure of darker streaks is considered especially 
attractive. Very light and very dark brown finishes are not so pleas- 
ing. Walnut shows to better advantage when rubbed to a dull finish 
than when given a high polish. These dull finishes are popular at 
the present time. 

Probably the largest amount of walnut used for furniture is in 
the form of veneer, for in a very large part of this furniture the 
solid (not veneered) parts are of some other wood. All kinds of 
walnut veneer are used in furniture, the highest grade largely de- 
manding figure, stripe, cross figure (often with rippled and “ fiddle- 
back ” effects) , figured stump wood, crotch, and burl. A large amount 
of plain veneer is used. Rotary veneer that is unsuited for outside 
work is sometimes used for sides and bottoms of drawers and in 
other places where it is not conspicuous. 

Many factories buy much of their walnut cut to the approximate 
dimensions of the finished pieces. This applies particularly to di- 
mension squares. Common sizes purchased are 2 by 2, 24 by 24, and 
3 by 3, 18 to 36 inches long, and used largely for corner posts and 
legs. Some manufacturers consider that the purchase of this stock 
at, say, $75 a thousand board feet, means a saving to them in both 
labor and machinery in comparison with the cost of working it up 
from lumber. Other manufacturers find that, if they have to dry 
the stock, and if it is not then perfectly clear and first class in every 
way, no saving is effected, on account of the waste involved. One of 
the greatest objections to the purchase of dimension stock for fur- 
niture is that there are so many different and special sizes used, it is 
often not practicable to have them cut at the sawmill. Moreover, 
styles of furniture change frequently and with resultant changes in 
the sizes of the different pieces. 

Furniture manufacturers are, therefore, purchasing more walnut 
lumber and cutting it to the desired sizes. No. 1 common is the 
erade generally found most advantageous. Some factories-purchase 
the firsts and seconds grade also, and others get No. 2 common and 
better and make all their stock from this combination of grades. The 
most common thicknesses used are 4/4, 5/4, 6/4, and 8/4. 
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Furniture factories generally buy steamed walnut lumber in order 
that the sapwood as well as the heartwood may be used. Some facto- 
ries make a practice in manufacture of so placing squares and other 
solid walnut pieces that only the heartwood is exposed to the outside. 

The principal waste in furniture manufacture is in the making of 
panels from the veneer sheets. Panel manufacturers estimate that 
there is about 50 per cent waste in rotary and stay-log veneer, and 
60 per cent in straight sliced. If the veneer sheets are cut at the 
veneer mill to the approximate size of the panel, or sliced from small 
clear blocks to the required size, the waste in veneer is much less. 
In the latter case, it is figured that the waste in veneer ranges between 
10 and 20 per cent, with an average of 15 per cent. 

There should be less waste in solid stock if the dimension sizes are 
purchased than if they are cut from lumber. Waste in dimension 
material may come from stock that is poor because of a lack of 
proper or sufficient seasoning or because of improper handling. 
Seant sizes, as well as knots and other defects, are also the cause 
of waste in this material; or, loss may result from a change in the 
size required, after the stock has been purchased. The waste of 
high-grade dimension stock is, of course, a much more serious 
matter to the factory than the waste of a like amount of No. 1 com- 
mon lumber from which it is generally sawed by the furniture 
makers. The use of lumber instead of dimension stock requires, of 
course, the shipment of defective material which would have been cut 
out at the mill; but this is preferable to the waste of dimension stock. 
The purchase of standard sizes of clear dimension material should 
be profitable to the furniture manufacturer. The amount of waste 
in the use of a certain grade of lumber depends on how advantage- 
ously the required sizes may be cut out. The greater the number of 
sizes to be cut, the less the amount of waste should be. 

The most common substitute for walnut in furniture manufacture 
is red gum. It is a general practice to utilize red-gum wood finished 
in imitation of walnut for corner posts, legs, mirror frames, and, in 
fact, for practically all but the veneered parts. The reason for this 
has been that gum was a lower-priced wood than walnut. On ac- 
count of the recent rapid rise in the price of red gum, however, there 
is now relatively less difference in cost. The same styles of furniture 
are generally made in either walnut or mahogany, and the gum may 
be finished in imitation of either wood. This is obviously a distinct 
advantage to the furniture manufacturer. Birch also is used in the 
same way. On account of the difference in the figure or grain, neither 
of these woods has the same appearance as the walnut, even when it 
is stained to match the color. Consequently, in making the highest 
class of walnut furniture, walnut wood is utilized for all outside 
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work. Some factories finish their best pieces with walnut on the 
edges and backs of doors and on the inside of drawers. 

The quarter-sawed plain heartwood of red gum is considered most 
desirable as a substitute for walnut, because it is not so lable to warp 
as the plain sawed, and the heartwood is nearer the natural color 
of walnut. The sapwood is objectionable because of the lighter color, 
and the figured wood is not so suitable because it does not mateh 
so well the appearance of the walnut. Wood with dark streaks is 
objectionable for this reason. 

As a matter of fact, walnut is a suitable wood for the solid pieces 
in furniture, and there is no advantage other than that of lower cost 
to be gained by the use of another wood, and the substitution is 
lable to make the piece less attractive. 

Black walnut is sometimes used in the form of veneer to imitate 
Circassian walnut. Only pieces with unusually dark, distinct streaks 
running through them are suitable, such wood being sometimes found 
in the extreme southwestern portion of its range. Some very pleas- 
ing effects are obtained from this kind of wood, but the usual plain 
or figured walnut is unsuitable. 

Plastic material colored to resemble walnut is quite often used to 
imitate the carved walnut wood. ‘These imitation carvings are 
pressed to shape in a mold that is usually made from the genuine 
wood carving and so successfully simulates the pores of the wood 
that a resemblance to walnut wood is produced. Such imitation 
carvings, on account of their uniform coloring, are apt to have a dull, 
lifeless appearance and do not match well the genuine wood. These 
composition carvings are often overdone in detail and are generally 
distinguishable from the wood carvings, which are considered more 
attractive and in better taste. 


MUSICAL INSTRUMENTS. 


Walnut is well suited for the manufacture of cases for musical 
instruments because of those characteristics that make it so valuable 
as a cabinet wood, namely, its good seasoning and working qualities, 
its adaptability to panelwork, and its fine appearance when finished. 

In this industry its greatest use at the present time is for phono- 
graph cabinets. The solid pieces used for legs, corner posts, and cross- 
pieces are of plain walnut; panels are usually of figured veneer, the 
striped wood being popular. The cabinets are usually finished in a 
light shade, but they may also be given a dull, dark wax finish in 
antique style to match old walnut furniture. Lumber about 14 
inches thick of the Nos. 1 and 2 common grades is used to a large 
extent for these cabinets. The lumber manufacturer sometimes finds 
it advantageous to make these cabinets in conjunction with the saw- 
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mill. In this way a very close utilization is effected, and much small- 
sized and low-grade lumber may be made use of. Mahogany and 
walnut are sometimes used interchangeably in the manufacture of 
these cabinets, a light stain being used to give a walnut finish and a 
dark stain to give a mahogany finish. By this method one wood may 
be used for the solid parts and the other for the panels, walnut being 
generally used for the former and mahogany veneer for the latter. A 
cabinet made in that way does not give so good an appearance as if 
all walnut or all mahogany had been used. Moreover, each wood 
should be given a finish particularly suited to it. 

Piano cases are sometimes finished in walnut. There was formerly 
a good demand in Europe for walnut-finished pianos, but this busi- 
ness was interrupted by the late war. There has recently been a 
large demand from Australia, Mexico, and South America for pianos 
finished in walnut. Exports to these countries were, in fact, in- 
creased by the war, because the supply of German-made pianos was 
eut off. The United States is the largest manufacturer of pianos; 
before the war Germany was second, and England third. Figured 
walnut is now largely used for walnut piano cases. The figured 
“butt” or stump wood is quite generally used to form a panel for 
the front. The figured ends are matched together in the middle, ana 
the figured wood generally runs out into plain wood on either side. 
Walnut cases are sometimes given a very hght finish, resembling 
maple. The different streaks and shadings in the. figured walnut 
are regarded as giving more character to the wood than the figured 
maple does. Walnut is sometimes used for the core wood on which 
the veneer is placed, because under varying moisture conditions it 
shrinks, swells, and warps very little. 

Beno benches are made of walnut to match the ach of the 
piano. The seat is usually a panel of figured veneer which is 
veneered with walnut on the edges also, in order to give the appear- 
ance of solid walnut. 

Wainut was formerly much used in the manufacture of reed or- 
gans, but very few of these instruments are now made. The proper 
finish of a pipe organ depends entirely upon the finish of the wood- 
work of the room in which it is to be placed, and the two should 
be in harmony. 


PLANING-MILL PRODUCTS, SASH, DOORS, BLINDS, AND GENERAL MILLWORK. 


Black walnut is manufactured into many products that go to make 
up the finish of houses, offices, and stores. A large proportion con- 
sists of planing-mill products, such as flooring, ceiling, molding, 
baseboards, and those other dressed and matched materials that are 
considered finished when they leave the planer. Walnut was formerly 
much used for borders and designs in floors laid mainly in other 
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woods. Mahogany and cherry are now preferred, on account of their 
more striking reddish color, for these make a more pleasing contrast 
with the light-colored woods, oak and maple. Walnut is also much 
used in the form of panels for inside finish, especially in cafés and 
public buildings where fancy figured effects are in demand. Door 
stiles and rail stock are sometimes made of plain sawed veneer one- 
sixteenth to one-eighth inch thick. This thickness of veneer insures 
greater wear than can be obtained from the thinner sliced veneer. 
The door panels are of figured sliced stock. Walnut ts well adapted: 
fer these uses, because it polishes to a smooth, even surface, takes 
stains and other wood finishes well, and has a wide range of possible 
effects in the finished state. Much of this class of material was ex- 
ported in former years because of the popularity of walnut finish 
in foreign countries. The demand in this country has been much 
greater in recent years than formerly. 


SEWING MACHINES. 


Walnut has been used in very large amounts for sewmg-machine 
cabinets on account of its good qualities as a cabinet wood and be- 
cause of its fine appearance, which is very well liked abroad. Veneer 
is made use of very largely. The cabinet type of sewing machine, in 
which the working parts may be entirely inclosed, is most commonly 
finished in walnut. Relatively smali amounts have been used recently 
for this purpose, because exportations have been largely cut off, and 
the demand for walnut-finished cabinets in this country is very 
small. 

FIREARMS. 


Black walnut is particularly suitable for the manufacture of gun- 
stocks. The properties fitting it for this use are as follows: It is 
liable only in a slight degree to warp and check. and shows only a 
small amount of shrinking and swelling after it has been properly 
seasoned ; it is easy to work with tools to its final shape; it will hold 
metal parts with little wear; it possesses a uniformity and slight 
coarseness of texture which render it easily gripped and held by the 
hand; it has a good degree of strength without excessive weight; it 
will stand considerable shock without injury; on account of its dark 
eolor it is attractive in appearance and is not easily soiled. 

Tt is important that a wood used for gunstocks should “ machine” 
well to insure the metal parts fitting satisfactorily. Warping is 
particularly objectionable in the stock of rifles (for example, those 
used in the Army) in which the barrel is incased in wood for prac- 
tically its entire length, because the warping of the wood is hable 
to spring the barrel out of a straight line, and thus interfere with 
the accurate shooting of the rifie. Cross grain is, therefore, objection- 
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able, for it is said that the heating of the rifle barrel will cause suf- 
ficient warping to make the gun shoot inaccurately. Figured walnut 
is highly prized in the butts of sporting rifles on account of its at- 
tractive appearance. Such stocks must be finished by hand, however, 
because the machine tool will follow the grain of the wood, inaccurate 
cutting of the stock will result, and the metal parts will not fit 
accurately. Army-rifle stocks are manufactured by very specialized 
machinery. The rifle blank (Pl. XI, fig. 1) 1s subjected to between 
40 and 50 different machine operations; it is then dipped in stain; the 
excess stain is rubbed off; and the metal parts are fitted to it. 
Sapwood is used with the heartwood without discrimination. Ameri- 
can walnut was the standard gunstock wood in the United States 
during the late European war, and was also used extensively by Eng- 
land and other European countries. 

In 1861 the subject of stocks for guns was formally discussed at a 
convention of gunsmiths at Atlanta, Ga. The consensus of opinion 
among those present was that black walnut was superior to all other 
woods for muskets; after walnut, maple was to be preferred, and 
persimmon was ranked third. It was then claimed that no artificial 
seasoning would suffice, and that gunstock material should be air- 
dried for 20 years. Walnut for gunstocks was, therefore, procured 
both in the North and South by taking floors, beams, and joists out 
of old barns and mills in which some of the walnut had been seasoning 
for a quarter or haif of a century, and also by purchasing miles of 
fence rails. Modern methods of kiln drying the wood have largely 
taken the place of air seasoning, and with much more satisfactory 
results. Black-walnut stocks are now dried from the green state in 
special kilns in about 60 days. The modern rifle and shotgun re- 
quire much less wood for the stock than was used by the old-style 
long musket, which was incased in wood nearly its entire length. 
Gunstock blanks for the United States Army rifle are clear cuttings, 
approximately 4 feet in length, made from 24-inch flitches, sawed 
from the log, and equivalent to a little better than the No. 2 common 
grade. 

Although black walnut is the best wood for this use, yellow birch 
has been found to be an excellent substitute. Yellow birch is about 
equal to black walnut in weight, strength, and toughness, but is not 
quite so good in holding its shape, shrinks more, and is more apt to 
be cross-grained. It is light in color, but may be readily stained. 
Gunstock manufacturers report that birch, when properly seasoned, 
makes as good a stock as black walnut. Birch is more difficult to 
“machine,” however; the production is slower; and there is more 
waste in the “ machining” operation than with walnut. Birch tim- 
ber is quite often wavy and cross-grained, and that kind of stock 
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is unsuited for the manufacture of gunstocks by machine process. 
There is also some waste in “machining” walnut stocks, but this is, 
for the most part, because of internal defects that are not visible 
on the surface of the blank. Red gum is a suitable wood for small 
rifles, but not for long army rifles, on account of its tendency to warp 
and twist. 

A considerable amount of walnut is used in the manufacture of 
air rifles, chiefly in Michigan. Manufacturers of air rifles do not 
require such thick material as is used for the military rifle. The 
wooden stock of the air rifle usually consists of a comparatively small 
piece forming only the butt. (Pl. XI, fig. 2.) Alr-rifie factories 
can, therefore, utilize fairly low-grade material by cutting out the 
defects. They generally use No. 1 and No. 2 common grades, 1 inch 
in thickness. A special grade of “shorts” is sometimes made use 
of. This grade consists of pieces of good quality, the length of which 
is less than is allowable in the upper grades. Air-rifie manufacturers 
can utilize this stock very closely on account of the small sizes used. 
Several different models are usually made, and the maximum size 
of the stock is about 3 to 4 inches in width by 14 inches in length in 
the rough. The dark-colored heartwood of black walnut is well 
liked for the small rifie, and the makers must either use heartwood 
entirely or stain the sapwood to match. Black walnut also holds 
screws well and is, therefore, particularly desirable for the small 
gun, in which the stock is a very short piece and is attached to the 
metal part by a few screws. Other woods also, particularly red gum, 
are used for air rifies and small-cartridge rifles, and are stained to 
resemble walnut. There is some objection to the gum on account 
of its warping and because there is a tendency for the screws to be- 
come loose in it. The cartridge rifle is made from lumber 13 to 2 
inches in thickness. A considerable quantity of walnut is used for 
shotgun butts also (Pl. XT, fig. 3), for which short pieces and such 
waste material as veneer cores may be utilized. Much high-grade 
walnut is used for pistol grips, although the individual revolver 
requires only a small piece. European walnut (Circassian walnut, 
which was long ago naturalized in Europe) has been used for gun- 
stock material in European countries for many years. This is a 
satisfactory wood, but the lack of a sufficient supply has necessitated 
a large use of the American walnut in recent years. 


FIXTURES. 


Black walnut is utilized for bank, office, and store fixtures, in 
which it shows to good advantage in broad panels on account of its 
attractive color and figure. It is usually employed only for the 
exterior parts of fixtures and other cabinetwork. It is much used 
for showcases, for large cabinets in drug stores, for standing desks in 
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banks, for counters, and for bars. On account of its dark color, 
black walnut is popular for the interior woodwork of churches and 
lodge rooms, and for altars, pews, and Bible stands. 


CASKETS AND COFFINS. 


Less than 2 per cent of the total amount of black walnut used 
annually was reported as being employed in the casket and coffin 
industry. Its value for this use consists in its rich and somber ap- 
pearance, and in its relative freedom from decay and the effects of 
moisture. It is utilized principally for high-priced caskets, the 
natural wood being highly polished and attractively finished, and the 
most expensive cases being richly carved. Oak and mahogany are 
much more used, however, than walnut. By far the greater number 
of caskets and coffins are made of some cheap wood like low-grade 
chestnut and covered with cloth. Coffins are not so much employed 
as they were formerly. Black walnut for many years was the prin- 
cipal coffin wood and is still used for the better grades. Black- 
walnut coffins are often made by hand by cabinetmakers who supply 
the local trade in small towns where the wood is available. The use 
of black walnut at the present time for caskets and coffins is largely 
a matter of custom or sentiment. I¢ is restricted for the most part 
to regions where there is a good supply of high-grade walnut and is 
dependent on a personal preference for the wood. 

In 1912 Pennsylvania reported the use for burial cases of over 
200,000 board feet of walnut annually, and Kentucky reported one- 
half this amount. Other States reported small quantities. A high 
grade of black walnut was used for manufacture into these products. 


ELECTRICAL MACHINERY AND APPARATUS. 


Black walnut constitutes a large proportion of the wooden parts 
of telephone outfits and of other electrical apparatus. It is much 
used for base blocks for electrical appliances and for boxes to hold 
such equipment. Its dark color and excellent working qualities 
adapt it for these uses. It is used also to a small extent for sub- 
scribers’ telephone sets, mostly of the wall kind, where it is wanted 
to match the woodwork of the room. The piece that goes against 
the wall and the bell box are the wooden parts. Black walnut is not 
essential for this use, however, for other woods could be substituted 
with the same effect. American walnut is in demand for public tele- 
phone booths in Europe, particularly where the inside of the room is 
finished in walnut. 


VEHICLES AND VEHICLE PARTS. 


The use of walnut in this industry is confined almost entirely to au- 
tomobiles. It is employed for the rims of steering wheels, for which 
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purpose it is admirably suited. The wood has a slightly coarse 
texture and can be gripped well by the hand; moreover, it does not 
become either rough or slippery from wear. The dark color of the 
heartwood also precludes its presenting a soiled appearance. As they 
are made in sections, which are dovetailed and glued together, very 
strong, serviceable rims are produced. The dash or instrument board 
of certain makes of automobiles is covered with figured walnut veneer, 
which gives a pleasing appearance. Tor this use, waterproof glue is 
required, because this part of the car is frequently exposed to the 
weather. In general, a high grade of walnut is used for these pur- 
poses. 

Battery boxes also are made of walnut. These boxes must be 
strong, tight, and serviceable. They are dovetailed and glued at the 
joints, and wooden dowels are also used to prevent their coming 
apart. The sides and bottoms are one-half to nine-sixteenths inch 
in thickness. Walnut makes a strong tight box, is not hable to warp, 
and is not soiled so readily as most other woods. The walnut used 
in the manufacture of these boxes is mostly No. 2 common and cull, 
five-eighths inch thick. 


CHAIRS AND CHAIR STOCK. 


Black walnut is used for chairs of all kinds, except very cheap 
ones, but it appears to best advantage in the large and ornamental 
kinds seen in club and lodge rooms, offices, hotel lobbies, and public 
waiting rooms. Its dignified and pleasing appearance makes it ap- 
propriate for such locations. It is also used to match high-grade 
walnut furniture, particularly dining-room chairs. It is used almost 
entirely in the form of lumber and dimension stock for this pur- 
pose. A small overlay of highly figured walnut veneer or burl is 
sometimes used to match the other pieces. Veneer is also employed 
to some extent for large and very expensive epalrs in order to get 
some special figured Saeet 


CAR CONSTRUCTION. 


About 1 per cent of the total amount of black walnut reported 
for factory use was utilized in the construction of railway and street 
ears. Practically all of it was used for the interior finish of Pull- 
man cars, and mainly for the large panels. For such uses highly 
figured veneer is well adapted and largely employed on account of 
the beautiful effects that may be secured and because of its excellent 
finishing qualities. The most expensive veneers, particularly those 
from crotch and stump wood, are used in private cars. On the 
average a high grade of walnut is used in car construction. 
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The use of black walnut in the box industry is confined to making 
small fancy boxes for holding jewelry, silverware, and other expen- 
sive merchandise, and the box is usually sold with the article it con- 
tains. Walnut is also made into small boxes for office use. A com- 
paratively low grade of walnut is used for making boxes; the average 
value of the walnut is high, however, when compared with that of all 
wood used in the box industry. 


PICTURE FRAMES AND MOLDING. 


Black walnut is an excellent wood for picture frames and molding 
on account of its fine appearance and its good finishing qualities, 
and because it holds it shape when seasoned. A very high grade of 
wood is required for these uses. 


OTHER FACTORY USES. 


Sixteen other industries reported an aggregate annual use of less 
than 100,000 board feet of black walnut. Some of the most im- 
portant of these uses are for parts of professional and scientific 
instruments; for the outside finishing pieces of clocks; for bungs and 
faucets on account of the uniform texture of the wood, which makes 
them fit well; for the decorative parts of sporting and athletic goods, 
especially of billiard cues; for woodenware and novelties, particu- 
larly carved articles of various kinds; for fancy handles; and for 
brush backs. It is sometimes made into tobacco pipes to take the 
place of the French briar because it does not burn readily and has a 
very attractive grain. 

There is a large range in prices reported for the smallest amounts, 
as shown in Table 22. The unusually high prices reported for some 
of these items indicate that some special stock was purchased. For 
instance, the 500 board feet purchased for carpet sweepers, for which 
a very high price for that time was paid, was doubtless figured stock. 
Very little walnut is now used for carpet sweepers. The 8,000 board 
feet used for agricultural implements at a low cost may have been 
purchased locally where there was little market for walnut and was 
probably low-grade material. That employed in ship and boat build- 
ing at an unusually high cost was doubtless selected figured wood for 
inside-finish work. 


AIRPLANES. 


Black walnut is valued highly for airplane propellers chiefly be- 
eause of its excellent seasoning and working properties and also 
because it possesses strength without excessive weight. Some author- 
ities claim that black walnut is by far the best wood for this pur- 
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pose. Ash, mahogany, oak, and some other woods are used for these 
propellers at the present time in the United States. The propeller 
blades are built up of several phes of wood glued together. Extreme 
care must be taken in making propellers, for any slight warping or 
opening of a glued joint may render the propeller worthless. Pro- 
peller stock should be seasoned by special methods, and the different 
laminations should be approximately of the same density and the 
same moisture content. The laminations are kept under constant 
moisture conditions for several days prior to gluing. Propellers 
are first finished to the exact form and afterward are balanced. The 
ends of the blades are often tipped with a strip of sheet copper, and 
the propeller is covered with varnish or some other preparation to 
protect the wood. Walnut for airplane stock must be of the highest 
grade and entirely clear. Wide lumber, usually 1 inch thick, is de- 
manded. Statistics are not available on the amounts of black walnut 
consumed in the industry or on the average prices paid for what 
was used. The United States, through the Bureau of Aircraft Pro- 
duction, paid during the war as much as $310 a thousand board feet 
for black-walnut propeller stock, and this was considered a very high 
price at that time. 


EXPORT. 


Exportation has always played an important part in the walnut- 
lumber industry. European countries early recognized the value of 
the timber, particularly for cabinetwork. It is claimed that black- 
walnut timber was shipped to Europe as early as 1629. War con- 
ditions have interfered with its exportation during the past few 
years. During the year 1918 its shipment from the United States 
in the form of the log and for any but war uses was stopped, and, 
on account of the disturbed conditions abroad, exportation is still 
considered below normal. - However, the amounts exported are now 
steadily increasing. 

Walnut is exported in the form of both logs and lumber. Table 24 
gives the amounts of logs and the total and average values for dif- 
ferent years, by countries. Similar data are not available for lumber. 
Records of walnut-lumber exports for the year 1912 show that ap- 
proximately 75 per cent of the total lumber output of the large wal- 
nut producers was exported during that year. According to the 
calculated amounts shown in the section on “ Demand” this exporta- 
tion amounted to about 31 million feet, which would be distributed 
about as follows: Germany, 50 per cent, 15.5 million board feet; 
British Isles, 35 per cent, 10.85 million board feet; other countries 
(principally Denmark, Scandinavia, Holland, Belgium, and Spain), 
15 per cent, 4.65 million board feet. During the first six months of 
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1919 only about 25 per cent of the total lumber output was exported, 
and about 95 per cent of this went to the British Isles and to parts 
of Denmark and Sweden. The greatest demand for both logs and 
lumber before this had been from Germany. There is little demand 
from either France or Italy. According to these data the total ex- 
portation of walnut logs and lumber in 1912 amounted to about 48 
‘million board feet, lumber measure. 


TABLE 24.—Amounts and values of walnut logs exported from the United States 
during the fiscal years ending June 80, 1912 to 1917." 


1912 1913 1914 1915 1916 1917 


Value Value Value Value Value Value 
Country. 1,000] per | 1,000] per | 1,000] per | 1,000] per | 1,000] per | 1,000] per 
board! 1,000 |board| 1,000 |board| 1,000 |board} 1,000 jboard| 1,000 }board] 1,000 
feet. |board| feet. |board| feet. |board| feet. |board| feet. |board} feet. | board 
feet. feet. feet. feet. feet. feet. 
POUIEEe oes eee 9, 816) $62. 35/12, 711/54. 49} 6, 951/$54. 96} 1, 090/$71. 87} 1, 083/$81. 49} 1, 604)$104. 33 
Europe: 
Austria-Hungary...... AE 5 GE eae a ora toda eS ares en cee ar ae a Ea glocce fee 
Belorimeaene  ee 791) 71.30 395] 54.98 509} 55. 43 AUS) PREY OPEC A epee ld Nai sate i || eect 
Denmark. er sesh oe 19} 49.47 TIP e376 C050) aa ac | Drea ic A De |) eel a Fk ac ea hat 
HrAnN Cee ae 77| 60.39 416} 87.59 672| 28.47 105] 67. 82 PII) af) asd Di a Rs Seca 
Germany. 453.3 M7, 759), 61. 52;10, 307) 52.15) 4,535] 57-09! 4 209) 62: 89,..---|o... flee ees) 
Netherlands.-........- 140] 78. 64 161} 72.90 ASG 974i eee | eee CT OY oat O80) | Secs al HE 
Porolcaleee eas a ee 9/133. 33 11} 81.82 6/R80533| Mees ee G4 5200 | eerie lees 
Spain...... huss hh sole nie | ceanetiea. pa mea TAG I SOL Ole OUI naa gee iene lhe cen een oe ee aR ee 
SHV GO Ne fig KR au ake orl eee Sento tate |i Serpe faetiae CAN AUN vesT AGRO NIKE IE ah Me ce V4 SOA Es ee slis ce ches 
United Kingdom: 
Enolandees sere 964} 57.81} 1,213) 57.98 847) 59. 72 20] 74.32 825} 85.93 1, 209 106. 64 
ScOuland nee aeeeee aan 41] 69.15 84] 67.08 120} 60.33 37| 94.59 19) 54.79 382) 97.97 
Ireland... tes eens 10} 80.00)......].. 5 te Se ee eel RS cote crea ar ree LL Ge, ee. Senet ee ek ave Le ee Ne 
North America: | 
Canadas eee eee 2| 78.50 72) 72.18 60} 65. 80 4) 53.75 56) 55.18 11! 76.27 
MERICOL ee en, ee SP || ome nee oS BY STO UOAS peel nee | (palate ied Ll AN MR [Set coal SE Me led bl al na ae 
Wen tral! Aten Cece ecm ar eyo eee | ee eee lee |e | oN ees ren ly SieSot Oui hye eee ee 
AMTICA-sBLitishe SOULMe soe eee eee |ee ee | £1104. 00 TOV KGO RSE oe es |e ol act kA eck 2 77.50 


1 None exported for the year 1918. 


Data are not available on the export of walnut veneer. It is said 
that foreign countries generally manufacture their own veneer from 
the logs. On account of the extensive use of carved work thin 
lumber five-eighths and three-fourths inch thick largely takes the 
place of veneer in Europe. 

Walnut logs have always been in great demand from foreign 
countries, especially from Germany. There is hardly any section 
throughout the walnut area of the United States from which the 
choice walnut timber has not been taken, often hauled long distances, 
and shipped to Germany, usually to Hamburg. Thence it was re- 
distributed in the form of logs, veneer, or lumber, largely to Russia, 
Poland, Austria, and Scandinavia. This timber was used chiefly 
for furniture, walnut furniture being well liked in those countries. 
A large part of the shipments to England also was reshipped to 
Germany. Canada, Mexico, South America, and South Africa are 

promising markets for this timber. 
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There has always been a big foreign demand for such walnut- 
finished articles as sewing machines and music cabinets. Many firms 
depended upon the export trade almost entirely to take their walnut- 
finished products. Formerly the dark-finished walnut of uniform 
shade was in demand, but now the foreign trade prefers the more 
natural color of the wood. The plain heartwood finished in a brown 
natural color is now well liked. 


WAR-TIME UTILIZATION. 


Two products made from walnut are used in warfare—airplane 
propellers and gunstocks. To obtain maximum production, both 
propeller and gunstock material should be cut, so far as possible, 
from the same log. High-grade stock, 1 inch in thickness, is required 
for propellers; and it should be 8 inches wide and over and 8 feet 
long and over, although a specified maximum proportion of the 
lesser widths and lengths is allowed. The propeller grade is about 
equivalent to firsts and seconds, but will include some of the large- 
sized pieces of No. 1 common. Gunstock material is sawed from the 
log in the form of flitches—that is, without the bark being edged 
off—and low-grade fiitches may be used. Any piece is of value that 
will yield a gunstock blank free from all defects, including both 
cross grain and pith, the latter being called “heart.” The flitches 
are 24 inches in thickness. 

Small and defective logs do not usually yield propeller stock, but 
are sawed entirely into fiitches. Large and mostly clear logs usually 
yield a high percentage of propeller lumber. Because walnut logs 
are apt to be defective near the center, the propeller lumber is usually 
sawed from near the outside of smooth logs; if serious defects are 
encountered, gunstock flitches are cut. 

Straight-grained material is particularly in demand for propeller 
laminations, and is more often obtained by sawing tapered logs with 
the grain—that is, in a hne approximately parallel to the bark 
rather than to the central axis of the log. This generally leaves a 
wedge-shaped piece in the center, but does not increase the amount 
of waste, as logs from which propeller stock is cut are more liable 
to be defective toward the center. 

Some gunstock material is obtained even from practically clear logs 
in sawing on two parallel sides. By sawing from four sides of the log 
a larger yield of propeller lumber may be obtained from high-grade 
logs than from sawing from two parallel sides. This method, how- 
ever, reduces the yield of gunstock material, increases the proportion 
of waste, and makes narrower propeller stock. During the late war, 
manufacturers were required by regulations of the War Department 
to saw the logs with all cuts parallel, in order that the propeller 
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lumber might be of full width and the gunstock flitch might not be 
edged. This was a great advantage in cutting out the clear blanks. 

Some mills found it possible to saw as much as 40 per cent of pro- 
peller stock from their logs. This was generally accomplished by 
sawing on four sides of the log. The small amount of gunstock flitch 
obtained by this method was very defective and yielded few blanks; 
hence the resultant waste, including low-grade lumber unsuited for 
war material, amounted to about 50 per cent. When the best utiliza- 
tion was reached in the production of war materials, the average 
yield was about as follows: Propeller lumber, 15 to 18 per cent; 
gunstock flitch, 65 to 70 per cent; waste, in the form of low-grade 
lumber, 15 to 18 per cent. 


TABLE 25.—Proportionate amounts of propeller stock, gunstock flitch, and low- 
grade lumber; and values per 1,000 board feet, sawed from walnut logs. 


TYPE 1—FAIRLY SMOOTH LOG, 15 INCHES IN DIAMETER (“GUNSTOCK LCG”’), 
[In cases A, B, C, and D all cuts are parallel.) 


Propeller stock. Gumstock flitch. Low-grade lumber. 


= Total 
ae Value Value Value es 
Per ($300 Per (31 per) per ($20 1,000 
Cont Amount.| per Cent Amount. gun- | cent Amount.| per fe t 
1,000 3 stock : A OOO Me <3 
feet) blank). feet). 
Feet Feet. 
oN al panes Se a ds ae eae age dl 85 | 850 feet, at $143 per 1,000 |$121. 55 15 150 /$8.00 | $124. 55 
feet (7 feet per blank). 
B 10 100 | $30.00 70 | 700 feet, at $111 per 1,000 | 77.70 20 200 | 4.00 | 111.70 
feet (9feet per blank). 
Cesta: i5 150 | 45.00 60 | 600 ‘eet, at $100 per 1,000 | 60.00 25 ' 250 | 5.00] 110.00 
feet (10 feet per blank). 
Dyes 25 250 | 75.00 20 | 200 feet, at $67 per 1,000 | 138.40 55 550 11.00 99. 40 
feet (15 feet per blank). 
TYPE 2.—SMOOTH LOG, 18 INCHES IN DIAMETER (“PROPELLER LOQ’’). 
[In cases E and F all cuts are parallel. In case G the log is cut on all four sides.] 
fers 50 500 |$150. 00 45 | 450 feet, at $111 per 1,000 | $49.95 5 50 |$1.00 | $200. 95 
: feet (9 feet per blank). 
Wee 60 600 | 180.00 30 | 300 feet, at $100 per 1,000 | 30.00 10 100 | 2.00 | 212. 00 
feet (10 feet per blank). 
Geet ots 750 | 225.00 10 | 100 feet, at $80 per 1,000 8. 00 15 15) | 3.00} 236.00 


feet (12 feet per blank). 


—<$__ 


During the war period logs were divided roughly into two classes— 
airplane logs, which would saw out comparatively large amounts of 
propeller stock, and gunstock logs, which were of value chiefly for 
the gunstock flitch. When the best utilization was practiced smooth 
logs 16 inches and over in diameter at the small end were generally 
considered as airplane logs, and rough logs of all sizes and smooth 
logs under 16 inches in diameter at the small end were classed as 
gunstock logs. Some flitch was, of course, obtained from propeller 
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logs, and a smail percentage of propeller stock was sawed from the 
better grade of gunstock logs. 

If a fairly smooth log 15 inches in diameter is regarded as typical 
of gunstock logs as a class, the manufacturer could obtain stock in 
about the proportions and amounts and at the values given under 
Type 1 in Table 25. Naturally, the smaller the proportion of pro- 
peller lumber sawed, the larger the proportion of flitch and the better 
its quality. The better the quality of the flitch, the smaller will be 
the number of board feet required to produce a gunstock blank, 
because of the smaller amount of waste. If a smooth log 18 inches 
in diameter is taken as representative of the propeller-log class, 
proportions and values would be those given under Type 2 in Table 
20. It was, therefore, more profitable to cut a high percentage of 
gunstock fiitch from the gunstock logs than to saw the maximum 
amount of high-priced propeller stock from them with the large 
amount of low-grade lumber that would also be produced. From 
propeller logs the greatest profit could be obtained by sawing the 
maximum amount of propeller stock, notwithstanding the greater 
proportion of low-grade material produced. A yield of as much as 
75 per cent of propeller stock could ordinarily be obtained only by 
sawing on four sides of such logs. 

Many small mills sawed only inch lumber from walnut logs. 
This lumber was generally purchased by other firms and the pro- 
peller grade sorted out. ‘This practice resulted in much waste of 
war material. Mills were later required to saw gunstock flitch along 
with the propeller stock in order to effect better utilization. 

Two types of United States Army rifle stocks were made during 
the war—the Enfield, which was made in by far the largest quan- 
tities, and is a modification of a new model British Army rifle; 
and the Springfield, which is slightly shorter and smaller than the © 
Enfield, and is the older United States Army model. Large amounts 
of British Army stocks were made of American black walnut. For- 
tunately, the model commonly used by the British Army is a two- 
piece stock made up of a “butt” and a “fore end.” These parts 
were manufactured from the pieces of flitch left after cutting out 
the one-piece United States Army rifle blank. Smaller pieces called 
“hand guards,” which go over the barrel of the rifle and protect 
the hand from the heat of the barrel, were also made from the waste 
walnut. 7 

Statistics compiled by the War Industries Board show that the 
following amounts of black-walnut timber were used by the United 
States and the Allies during the late war: For airplanes, 9.609 mil- 
lion board feet; for gunstocks, 94.832 million board feet; total, 
104.441 million board feet. In explanation, it may be well to state 
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that a certain portion of this material was manufactured into the 
finished product outside of the United States. 

During the war very high prices were paid by the Bureau of Air- 
craft Production for propeller stock, amounting to as much as $310 
a thousand board feet for walnut. The contract price for walnut 
gunstock blanks was about $1 a blank, amounting to about $120 a 
thousand board feet for the flitch material. 


SUMMARY OF GENERAL MARKET CONDITIONS. 


On account of the scarcity and high cost of walnut logs they are 
generally utilized very closely. The great bulk of the walnut is 
handled at large mills that are equipped for the manufacture of both 
lumber and veneer. Band saws, experienced sawyers, and modern 
kilns contribute to make a very efficient utilization. In veneer manu- 
facture 20 square feet of veneer are obtained to each board foot, log 
scale, of logs, and in the making up of panel stock about one-half of 
this is wasted. There is a waste of about 25 per cent also in manu- 
facturing furniture from the lumber. Allowing a 20 per cent over- 
run ot the log scale in the manufacture of lumber, we have the yields 
shown in Table 26 from 100 board feet of lumber, log scale: 


TABLE 26. 
int Net amount used in finished 
Original log scale. Total product. product. 
Wamibersssos- emacs 100 board feet ....... 120 square feet, 1 inchthick..| 90 square feet, 1 inch thick. 
WVieneer ness rasta eee aens GOs Eee Ss5 2,000 square feet veneer, 4, | 1,000 square feet (finished 
inch thick. panel). 


There is evidently a great economy in using veneer in place of lum- 
ber; moreover, a much better, more attractive, and more durable 
piece of furniture may be made by the use of veneer. 

The principal problem of the walnut manufacturer is the disposal 
of his low-grade stock, both of lumber and veneer. It is most profit- 
able for him to turn his large, clear, and especially his figured logs 
into veneer; for, although the lumber sawed from such logs may 
bring a high price, the veneer sliced from them will bring much 
more. However, if only small and defective logs are converted into 
lumber, only low-grade stock will be obtained, and this is difficult to 
market. The stocks of walnut veneer were greatly reduced because 
of the discontinuation of the making of veneer during the war. For 
this reason comparatively small amounts of the highest grades of 
lumber are being manufactured, and furniture factories are using 
more of the lower-grade stock. 
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Many sawmills find it profitable to cut low-grade lumber into furni- 
ture dimension stock. Many furniture factories, however, object to 
_using dimension stock because the quality is not good enough, or the 
sizes are not exactly suited to their needs. They prefer to buy the 
lumber and cut their stock sizes from that. It is, of course, more ex- 
pensive to ship the lumber than the dimension sizes cut from it. 
Sawmills should be abie to saw the stock sizes more cheaply than the 
factory can; but if there is considerable waste in the use of dimension 
stock it is more profitable to buy the lumber. The sawmills can often 
recut their low-grade walnut lumber into a special grade of stock for 
‘furniture, and therefore it is not necessary for the factories to handle 
so much waste material. This is also more economical for the fac- 
tories than cutting clear stock from very defective lumber. A large 
surplus of very low-grade stock and of small clear pieces accumu- 
lated from the manufacture of walnut war material is now in 
the hands of the large walnut operators. This stock is absorbed very 
slowly. Since oniy small dimension pieces can be made from this 
stock, markets for this material are very limited, and a great deal 
of it goes into the waste pile and is used for fuel. 

The more extensive use of walnut instead of the various woods 
now substituted for it in making the small solid parts of walnut 
furniture would effect a closer utilization of the wood. These small 
pieces should be sawed from low-grade stock, of which there is usu- 
ally a surplus in the hands of lumber manufacturers. 

The smali demand for low-grade walnut veneer makes the waste 
1m veneer manufacture greater than it would otherwise be. This 
low-grade veneer is suitable for backings and drawer bottoms, but 
factories prefer large sheets from a lower-priced wood, because there 
is less trouble in cutting out the required sizes. Under present 
conditions a large part of the sapwood and defective veneer must be 
used for fuel. 


ye 


MARKETING WALNUT TIMBER. 


Owners of standing walnut timber generally dispose of their trees -— 
through a log buyer, who may be either an independent buyer or 
regularly employed by a walnut-manufacturing concern. Profes- 
sional log buyers generally have connections or arrangements with 
some establishment for reselling the timber. Because, as a general 
thing. the occurrence of the tree is occasional, walnut is often handled 
by small log buyers, whe may dispose of it to a larger log buyer. 
Small country sawmill owners often purchase walnut logs and sell 
them, or at least the choice ones, to a large mill or factory. As the 
timber passes through the hands of several men before reaching the 
mill, the original owner may get comparatively little for it. Some 
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Fic. |.—STOCK OF A UNITED STATES ARMY RIFLE. 
a, blank; b, finished stock; c, front hand guard. 


Fic. 2.—EVOLUTION OF AN AIR-RIFLE STOCK FROM THE PLAIN BLANK TO THE 
FINISHED STOCK. 


FIG. 3.—EVOLUTION OF A SHOTGUN BUTT FROM THE ROUGH BLANK TO THE 
FINISHED STOCK. 


These butts are sometimes made from waste rotary veneer cores. 
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PLATE XII. 


FIG. |.—WALNUT LOGS SUITABLE FOR LUMBER AND VENEER. 


FIG. 2.—WALNUT VENEER LoGs OF Goop SIZE AND QUALITY. 


Well shaped, with small amounts of sapwood, and nearly clear of large defects. 
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Fic. |.—WALNUT STUMPS FOR SLICING INTO FIGURED “‘BuUTT’’ Woop VENEERS. 


FIG. 2.—WALNUT VENEER LoGs. 


The two small logs near the top, although only 13 and 14 inches in diameter, are suitable for making 
veneer because the rim of sapwood in each is less than one inch in thickness. 
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Fic. |—TWO WALNUT STUMPS WITH ROOTS PROPERLY TRIMMED OFF FOR 
MAKING VENEER. 


Fic. 2.—A |2-FooT WALNUT LOG (THE LARGE ONE IN THE FOREGROUND) THAT 
SHOULD HAVE BEEN CUT TO IO FEET IN LENGTH. 


is indi- 
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manufacturers prefer to buy their walnut logs through dealers only, 
rather than to purchase in small lots from owners. This is par- 
ticularly true of firms that make a specialty of figured walnut veneer. 
Other manufacturers prefer to buy from the owners of the standing 
timber through their salaried log buyers. A few firms buy walnut 
logs subject to inspection at the mill. 

Walnut trees are usually converted into logs for the manufacture 
of either lumber or veneer, because of the comparatively high value 
of walnut in these forms. (Pl. XII, fig. 1.) Conversion into ties, 
fence posts, and fuel wood, except in regions far removed from the 
railroad, is confined to that part of the tree which-is too small or 
defective for lumber or veneer. Large and figured logs may be 
hauled and shipped long distances at a profit. (Pl. XII, fig. 2.) 

Formerly choice walnut timber for export was purchased from 
remote mountainous sections of the eastern United States, where a 
good supply was found, and hauled 25 or 30 miles over rough moun- 
tain roads to the railroad for shipment to the coast. During the war 
walnut timber was hauled as far as 20 miles to the railroad in sec- 
tions west of the Mississippi, where there were comparatively large 
stands. 

Walnut butts or stumps are very valuable if they are highly 
fioured. (Pl. XIII, fig. 1.) If they are plain they do not have 
special value. The figured portion should be at least 28 or 30 inches 
in length. Burls are very rare and bring high prices at veneer plants. 
These burls have the appearance of a knot, and typical specimens are 
covered with little conical spines. They are more often found near 
the outer western limits of the area of distribution, where the trees 
are apt to be stunted and not thrifty. Asa general thing, only those 
burls at the stump or root of the tree, called root burls, and mostly 
beneath the surface of the ground, are of value; those higher up on 
the trunk or on large limbs are generally full of cavities. A good 
burl should have sound, solid wood like the normal growth. The 
best burls are usually turnip shaped. 

It is impossible to give current prices for walnut logs, both because 
there has been a great fluctuation in price on account of the war’s 
demand, and because walnut mills do not generally put out a price 
list, the amount paid being determined by the quality of the indi- 
vidual logs, particularly in regard to their suitability for veneer. 
During the war, prices ranging from $20 to $120 a thousand board 
feet, log scale, were paid for standing timber, depending on size and 
location. This averaged about $50 a thousand. The prices for logs 
on board cars at the railroad ranged from $45 to $150 a thousand for 
diameters 12 inches and over, making in most cases a cost for all sizes 
of $100 to $110 a thousand at the mill. The average-sized log 
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measured between 15 and 16 inches, and low-grade logs were included 
if they were not too defective. Comparatively little standing walnut 
timber was purchased for a short time after the close of hostilities, 


because of the large stocks on hand at the time of the signing of the © 


armistice. 

Prices of $75 to $175 a thousand board feet at the mill were re- 
ported soon after the close of the war, $75 representing the price 
for 16-inch logs, and the average cost for logs of all sizes being 
about $90 a thousand. The higher prices were for large veneer logs 
of special value. If $50 a thousand is allowed for logging and 
freight costs, the variation of stumpage prices is from $25 to 5125 
a thousand for logs 16 inches and over, or an average price of about 
$40 a thousand, this average price applying to a log about 19 inches 
in diameter. These prices are given only. for the purpose of indicat- 
ing the variation. They vary greatly with the quality of the tim- 
ber and the distance from market. While the prices paid shortly 
after the war were slightly higher than those paid during the war, the 
quality of the logs was much better, the prices applying to logs that 
were comparatively clear. War-time costs of 16-inch logs at the mill 
amounted to about $110 a thousand on the average, while $75 a 
thousand was paid more recently for logs of the same size and of 
better quality. During the first half of the year 1920 prices for wal- 
nut and other hardwoods were very high. Prices paid in Indiana for 
walnut logs at the mill in some cases averaged about $300 a thousand 
board feet, log scale, and large, high-quality veneer logs brought 
about $500 a thousand board feet at the mill. Whether high prices 
will prevail depends for a large part on future prices of walnut 
lumber and on prices of other hardwoods. The very high cost of 
marketing timber is one of the main factors responsible for these 
greatly increased prices at the mill. Highly figured wood, includ- 
ing stumps, crotches, and burls, is worth more than the average 
veneer log, the value depending on the size and quality of log and 
the kind of figure. Burls are sold by weight, usually fer 10 or 15 
cents a pound and up. 

If the farmer has walnut trees which he wishes to dispose of, it is 
generally more profitable for him to fell the timber and haul it to the 
railroad than to sell it on the stump. After the timber is sawed into 
log lengths its actual worth may be better judged than when it is in 
the standing tree. Firms often buy standing timber by paying a 
lump sum for the lot. It is generally more satisfactory, however, 
to sell in conformity with a scale of prices, by the thousand board 
feet, according to the size of logs. The size is generally determined 
by the average of two diameters taken at right angles to each other 
and measured inside the bark at the small end. A 14-inch log is 
usually the minimum size desired ; however, 12-inch logs are taken if 
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they are straight and first class in every way. Small figured logs also 
are in demand. Trees should be felled by cutting as near the ground 
as possible if the wood is sound, in order to get the advantage of the 
extra length of large-sized oe 

The usual merchantable lengths are 8, 10, 12, 14, and 16 feet. An 
allowance of at least 2 inches over Gitce lenenke shel be made for 
trimming the lumber at the mill. Some firms allow odd lengths; some 
allow only certain proportions of lengths under 10 and under 12 feet. 
Shorter lengths than 8 feet may be allowed when it is necessary. to 
cut the log short, if it is large and of good quality, and especially if 
it is a figured or otherwise high-grade veneer log. Veneer logs 6 
feet or even 44 feet in length are accepted by some mills. 

Unless they are very large, logs for veneer manufacture preferably 
should not have more than. a 1-inch rim of sapwood. (PI. XIII, fig. 
2.) Three and even 2 inches of sapwood spoils the ordinary-sized log 
for veneer. Open-growth timber often has much sapwood. If there 
is a good amount of heartwood, and if it is not too defective, this 
timber is often very valuable for veneer on account of the figure that 
is generally present. 

Figured logs are now greatly in demand. Highly Goad stump 

r “butt” wood is especially valuable. However, few stumps have 
the valuable wrinkle, curl, or roll figure. This denn is generally evi- 
denced by a ridged surface under the bark. Panel lengths are 30 and 
36 inches, and, if the figure extends over this entire length, the log 
is of much value. Stump wood, to be marketable, should be at least 
20 inches in diameter at the small end and from 30 to 42 inches long. 
Only the solid portion of the stump can be used, and the base should be 
squared off by sawing. The root spurs along the side of the stump 
should be cut off nearly flush with the surface of the trunk. (PI. 
XIV, fig. 1.) The roots are sometimes used for hatracks and coat 
racks, for hall trees, and for couch legs. Crotches are often of value 
and should be cut about the same length as stump wood. 

Walnut logs are usually measured by the Doyle log rule. Table 
27 gives the number of board feet in logs of different diameters and 
lengths. -Careful attention should be given to cutting the logs into 
the most advantageous lengths. If it is practicable; logs should be 
cut at a crook, crotch, or knot, in order to get as straight and clear 
lengths as possible. (Pl. XIV, fig.2.) The amount of scale obtained 
and the price may vary with the method of cutting. For instance, 
a log cut 16 feet long, having a diameter of 14 inches, and containing 
100 board feet, on account of a marked taper in the upper 2 feet, 
might measure 16 inches at a length of 14 feet. This would give a 
scale of 126 board feet (over one-fourth more) at a price of, per- 
haps, $10 a thousand more, on account of the greater diameter. This 
does not mean that there is necessarily an advantage in cutting short 
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log lengths, for some log buyers take the diameter measure of long 
logs at some specified distance back from the small end. If, however. 
there is a decided taper at the upper end of the merchantable leneth 
of the tree, it would often be a loss to the owner to leave that small- 
diameter material on the log. Defective parts of the bole may often 
be left out altogether to better the quality of the logs. (Pl. XIV. fig. 
3.) After the trees are cut the logs should not be left lying for a long 
time on the ground or exposed to the sun. .The logs should be raised 
from the ground and the ends should be painted. If the ends of the 
logs are checked at the time of felling, it is customary for the cutters 
to make a blunt cut with a wedge across’each end of the check. This 
helps to prevent the check from extending to the bark and, what 
would often result, the log splitting open its entire width. 


TABLE 27.—Amounts of board feet, log scale, contained in logs of different 
lengths and diameters, nveasured according to the Doyle log rule. 


Length in feet. 


Diane l | | 
smali en a | | 
STE e eee bbe | 7 | aay 79 | 10 | 11 12 | 13 | 4 | 15 | 16 

(inches). : : 

4 } Board feet. 

2 | | 
Gee aes 1 2 2 2 2 | 3 3 3 3 4 4 
es aoe | 3 4 4 5 5 | 6 7 7 8 | 8 9 
CURB Se Soe 6 7 8 9 | 10 | 1 12 13 14 15 16 
ine sae 9 1 12 14 | 16 17 19 20 22 | 23 25 
Te ee 13 16 18 20 | 22 | 25 27 | 29 31 | 34 | 36 
TH pees See oe 18 21 24 28 | 31 | 34 37 | 40 43 | 46 | 49 
nea 24 28 32 36 40 44 48 52 | 5 60 | 64 
1 ee 30 | 35 40 46 51 56 61 | 66 71 76 | 81 
iy ioe peeps. 97.| 0 4s 50 56|  62| 69 75 | 81 87 94 100 
Ths pee 45 53 60 68 | 76 83 91 98 106 113 121 
1628 ee 54 63 72 | 81 | 90 99 108 17} as 135 144 
i See 63 | 74 84 | 95 106 116 127 137} 148 158 169 
18 73 | 86 98| 120 122 135 147| 159 171 184 196 
Pee sone 84 | 98 112| 127 141| 155 169 183 197 211 225 
9005 eat 96 112 18! 144] 160| 176| 192 208; 224 240 256 
Pi eee rhe 108) 126 144-1. 168 184-190, | gs os 253 271 289 
Py age Sa 121| 142 162| 182 202| 223] 243 263 283 304, 394 
oer 135| 158 180 | 208 226 248 | 271 293 316 338 | 361 
Dp Sis Bs ete 150 175 200; 225! 250 275 300 325 350 375 | 400 
Ane ea 165 193 220 248 276 303 331 358 386 | 413 44] 
OG cere 181 212 242 272 302} 333 363 393 423 454 484 
27 198 | 231 264| 298; 3381/ 364 397 430 463 496 | 529 
OSs tre 216| 252 288 324 360 396 432 468 504 540 | 576 
RQ ako 234 273 312 352 391 | 430 469 508 547) 586. 625 
3p er 253 | 296 338 380 429 465 507, 549 591, 634 676 

Eo 


Costs of marketing include those of buying the timber, felling the 
trees, cutting into lengths, hauling to the railroad, loading on cars, 
and transporting to market. Buying costs generally range from $5 
to $10 a thousand board feet. The cost of felling is variable, depend- 
ing mostly on the extent to which the timber is scattered. Jif the 
trees are frequent, the cost of felling and sawing into logs generally 
varies from. $2 to $5 a thousand: if the growth is much scattered, and 
if considerable time is lost in going from one tree to another, the 
cost may amount to several dollars a thousand more. The cost of 
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hauling and loading on cars varies almost directly with the distance ; 
it usually runs from $15 to $380 a thousand for a 5 to 10 mile haul. 
The freight cost depends, of course, on the distance to the mill or 
factory. 

Farmers owning walnut timber usually find it profitable them- 
selves to haul their logs to the railroad, especially during the winter 
months, when work is comparatively slack. The timber is not so apt 
to deteriorate at this time of the year, and hauling may then be done 
more conveniently. Inspection may be made by the buyer’s repre- 
sentative at the farm, the railroad, or the mill. If the logs are of 
average size and quality the mills will purchase as little as 3,000 
board feet, log scale—an amount which is considered a minimum 
carload. Smaller shipments are often made if the logs are very high 
grade or figured. Owners of small lots of timber may often combine 
to ship a carload. Following are the shipping weights of walnut in 
various forms: 


Pounds. 
{ough lumber, 1 inch thick, 1,000 board feet, green___________________ 14, 900 
Rough lumber, 1 inch thick, 1,000 board feet, dry_ ee Oe EN a Soars 13, 800 
Logs, 1,000 board feet, log scale, Doyle rule: 
Diameter, inside bark at small end, 12 inches, green_______________ 11, 900 
Diameter, inside bark at small end, 12 inches, dry_____ a ee eee IR) (DG) 
Diameter, inside bark at small end, 18 inches, green______________ 8, 300 
Diameter, inside bark at small end, 18 inches, dry_________________ 5, 700 
Diameter, inside bark at sma!l end, 24 inches, green________._______ 7, 100 
Diameter, inside bark at small end, 24 inches, dry_________________ 4, 900 
Cordwood, bolts, butts, ete., 1 cord of 128 cubic feet, green__________ 74,700 


Cordwood, bolts, butts, etc., 1 cord of 128 cubic feet, dry________-=__ * 3, 200 


SUMMARY AND CONCLUSIONS. 


The use of black walnut covers as long a period as that of any other 
native wood. It has been repeatedly predicted that the supply would 
soon be exhausted. The timber has never been plentiful; but, on ac- 
count of its being scattered throughout a large area, there has been 
a fairly steady supply since colonial times. Its area of commercial 
distribution is, roughly, the eastern half of the United States ex- 
clusive of the coastal regions, the southern Mississippi Valley region, 
and the extreme northern regions. The principal supplies are now 
located in central Tennessee, eastern Kentucky, northwestern West 
Virginia, Ohio, Indiana, Illinois, southern Iowa, Missouri, south- 
eastern Nebraska, eastern Kansas and Oklahoma, northeastern Texas. 
and northwestern Arkansas. Although the best quality of walnut 
has come from Ohio and Indiana, the general run of the timber is 
now better in the western part of its range, because it has not been 


1 Official standard weights of the National Hardwood Lumber Association. 
2 Figured on the basis of 90 cubic feet of solid wood content. 
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cut out to the extent to which it has in the eastern part. The best 
stands are now west of the Mississippi River. 3 

Before the war the annual demand amounted to about 60 million 
board feet; during the war it increased to about 90 million board 
feet. A large part of the total is exported in normal times, princi- 
pally to European countries. 

The greatest problem of the lumber manufacturer is to dispose 
of his lower grades, of which there was a surplus from the manu- 
facture of high-grade airplane-propeller lumber during the war. 
The cutting of dimension stock is often impracticable, on account of 
the varying needs of the factories using this stock. It is now a 
common practice among walnut-lumber manufacturers to recut low- 
grade stock in order that it may be classed in a higher grade, or 
may be sold as a special grade of small-dimension stock of a better 
kind. F 

Walnut is valued mainly for its good seasoning, working, and 
eluing qualities, its fine appearance, and its good finishing proper- 
ties. Its principal uses are for cabinetwork in furniture, musi- 
cal instruments, and sewing machines, for interior finish, and for 
gunstocks. For cabinetwork and inside finish it is used very largely 
in the form of veneer panels. Thin lumber is used extensively in 
European countries for cabinetwork, instead of veneer. Other cabi- 
net woods—as, for instance, red gum and birch—are commonly used 
for the solid pieces in cabinetwork. <A substitution, however, de- 
tracts from the appearance and general quality of the piece. Panels 
are usually made of five plies, and the outer ply is generally of the 
striped walnut that is characteristic of open-growth trees, or of some 
other highly figured walnut as, for example, cross figure, stump 
wood, crotches, or burls. 

There has been a recent revival in the popularity of black walnut 
furniture, which is now given lighter finishes more nearly like the 
natural color of the wood. This treatment brings out the natural 
beauty of the grain and figure. For this reason the rapid-growth, 
light-colored heartwood is now more in demand than is the dark, 
unitormly colored. Figured wood is scarce and highly valued, and 
is cut into veneer usually one twenty-eighth inch in thickness. 

Walnut veneer is cut by the straight rotary, stay-log rotary, or 
straight-slice process. Manufacturers get about 20 square feet of 
veneer from each board foot of logs, log scale, with a waste of about 
55 per cent. This waste is unavoidable, and includes the sapwood, 
the defective veneer which is not marketable, the wood trimmed off 
before a sheet of merchantable width is obtained, the waste due to 
defects, and the “ dog board.” Because walnut veneer logs run com- 
paratively small in size, wide walnut veneer is much in demand. 
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Walnut is a suitable wood for railway ties, fence posts, and fire- 

wood, but only small aad defective material is een Tlsy converted — 
into these products. 

The price of walnut lumber has increased greatly during recent 
years, and the same thing is true of the price of such other cabinet 
woods as red gum, white oak, and birch. ‘These prices have also ef- 
fected a great increase in the price of logs. During the war, on 
account of the unprecedented demand for walnut, much small and 
defective material was accepted. Logs 14 inches and over in diame- 
ter and at least fairly clear are now generally specified. The in- 
creased expense of logging and of freight has been an added factor 
in making the cost of ee aenee than before the war. 

Owners of walnut timber can dispose of their trees to best aan 
tage to walnut lumber and veneer manufacturers, and to factories 
that purchase walnut in the log form. Figured walnut is more valu- 
able than plain. Walnut firms do not, as a rule, publish a fixed scale 
of prices and log grades, the price panera heme set by the log 
buyer. 

Although the present very high market price of the timber may 
not be maintained, walnut will always be in demand, and will bring 
good prices because of the intrinsic value of the wood. Owners of 
timber tracts containing walnut will generally find it profitable to 
favor the young growth of this timber over that of less valuable 
species. 


APPENDIX. 


DETAILED LIST OF USES OF BLACK WALNUT REPORTED BY 
FACTORIES. 


Boxes and crates.—Ballot boxes: lodge ballot boxes; box handles; machine 
boxes; seed boxes; storage battery boxes; tool boxes; tool chests. 

Brooms and carpet sweepers.—Carpet sweepers. 

Bungs and faucets.—Bungs. 

Car construction.—Cabinetwork (electric cars); cabinetwork (passenger 
cars): car repairing; cars (finish); cars (interior finish); passenger cars; 
passenger cars (interior finish); railroad cars; switch-box covers (Pullman 
cars) ; upper berth doors (sleeping cars); grilles (Pullman cars) ; panel wain- 
scoting (Pullman cars); push buttons (Pullman cars); sash (Pullman cars). 

Caskets and coffins —Casket cases; caskets; coffin cases: coffins. 

Chairs—Chair arms; chair arms (Pullman ears); chair-back posts; chair 
legs: chairs; desk chairs; ecclesiastical chairs; office chairs; official chairs 
(lodge room); rocking chairs; chairs (spindles); rockers; parlor rockers; 
settees ; settles. 

Clocks.— Clock cases; hall-clock cases; clocks. 

Firearms.—Gun butts; gun forearms; fore-end blanks; gun fore ends; air-gun 
stocks; air-rifle stocks; gun stocks: pistol stocks; rifle stocks. 

Firctures—Altars; church altars; lodge altars; church Bible stands; book- 
shelves: cellarettes; barber chairs; closet seats: commodes: counter tops; 
fixtures; bank fixtures; bar fixtures; church fixtures; fixtures (exterior parts) ; 
office fixtures; store fixtures; church pews; showcases, 

Frames and molding, picture-—Picture frames; picture molding. 

Furniture—Beds; folding beds (exterior parts); bedsteads (exterior) ; 
benches; bookcases; bookcases (exterior); revolving bookracks; bureaus; 
bureaus (exterior) ; cabinets; drug cabinets; filing cabinets; humidor cabinets; 
leiter-filling cabinets; magazine cabinets; music cabinets; smoker cabinets; 
thread cabinets; furniture carving: carvings; case work; chests; chiffoniers; 
chifforobes; china closets: couch legs; desks: house desks; ladies’ desks; office 
desks: drawer handles; dressers; dressers (exterior) ; princess dressers (ex- 
terior) ; newspaper files; foot rests; footstools: frames; mirror frames: mirror 
frames (Pullman cars); furniture; case-goods furniture: church furniture; 
lodge furniture; office furniture; hall hatracks; inlaid work; knobs; cheval 
mirrors; bed molding; case panels; desk panels; veneered panels: chair pillars; 
rails (billiard tables); rails (card tables): rails (pool tables); sideboards; 
chafing-dish stands; stools; tables; card tables; dining tables; drop-leaf tables; 
extension tables; library tables; portable lunch tables (Pullman ears): parlor 
tables; side tables; tea tables; taborets: veneer; walleases. 

Handles—Handles; package handles; handles (saddlers’ tools). 

Instruments, musical—Accordions: phonograph cabinets: consoles; drum 
shells; mandolin bodies; molding (piano players) ; music benches; piano music 
shelves: orchestrions: organ actions; pipe-organ blocks; organ cases; reed- 
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organ cases; pipe-organ casing; organ frames; organ parts; cabinet organs; 
interior organs; pipe organs; pipe organs (exterior) ; reed organs; reed organs 
(exterior) ; panels; piano actions; piano benches; piano cases; piano chairs; 
piano legs; piano molding; piano parts; piano players; piano seats; piano 
stools; veneer cores (piano cases) ; veneer cross-band work (pianos) ; veneer 
(piano cases). 

Instruments, professional and scientific—Carpenuters’ tools; dental cases; op- 
tical cases; embalming boards; heads (carpenters’ squares) ; heads (draftsmen’s 
T-squares) ; miter boxes. 

Machine construction.—Cylinder heads; machinery construction; flour-mill 
machinery; flour-mill trim. 

Machinery and apparatus, electrical.—Cabinets (electrical work) ; coil cases ; 
electrical appliances; electrical appliances (bases) : electrical equipment ;, tele- 
phone-subscriber sets; Switchboards; telephones. 

Patterns and flasks.—Patterns; foundry patterns. 

Planing-mill products.—Finish ; interior finish; flooring; parquetry flooring; 
flooring (parquetry borders) ; flooring strips; floors; interior trimming (house) ; 
molding; base molding (house) ; molding (caps, interior trim) ; house molding b 
quarter-round molding; spring-cove molding (house-interior trim); nosing 
(house-interior trim); panel strips (house-interior trim); panels, ceiling 
panels; window panels; partitions; dining-room plate rails; window aprons; 
window stools (house-interior trim). 

Printing material.—Printers’ materials. 

Refrigerators and kitchen cabinets.—Witchen cupboards. 

Sash, doors, blinds, and general millwork.—Balusters; stairway balusters ; 
baseboards; flat battens; dining-room ceiling beams; boards (fillers) ; brackets 
(plate rails) ; cabinetwork; cabinetwork (stairs) ; carpet strips; casing; door 
easing; head casing (house); window casing; doors; folding doors; mirror 
doors (house) ; doors (rails) ; sliding doors; dust caps (house-interior trim) ; 
fillet (house-interior trim) ; fret wood; grilles; grilles (house-interior trim) ; 
stairway hand rails; joiner work; millwork; exterior millwork; screen molding; 
newels; pilasters; railing; Sash; door screens; fire screens; window screens; 
stairwork; stiles (doors); wainscot rails; wainscoting; wainscoting caps; 
window aprons; window stops. 

Sewing machines.—Cabinets (sewing-machine) ; sewing-machine parts. 

Ship and boat building.—Boats; interior cabinets (ship) ; interior cabinets 
(yacht) ; pilot wheels (ship) ; pilot wheels (yacht) ; steering wheels. 

Sporting and athletic goods—Cigar wheels (wheel of chance) ; tennis-racket 
throats; tennis rackets. 

Vehicles.—Automobile bodies; automobile dashboards; automobile dash- 
boards (fillers) ; automobile dash frames; automobile deck rails; automobile 
handrails; automobiles (interior finish) ; dashboards (buggy); vehicles; wind 
shields (automobile) ; window frames (automobile). 

Whips, canes, and umbrella sticks:-—Canes; umbrella handles. 

Woodenware and novelties—Fancy boxes; gavels; novelties; rolling-pin 
handles; toddy sticks; jewelry trays; serving travs; woodenware. 
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